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TARGETED CHROMOSOMAL GENOMIC ALTERATIONS 
WITH MODIFIED SINGLE STRANDED OLIGONUCLEOTIDES 



Field Of The Invention 

The technical field of the invention is oligonucleotide-directed repair or alteration of 
genetic information using novel chemically modified oligonucleotides. Such genetic information is 
preferably from a eukaryotic organism, i.e. a plant animal or fungus. 

Background Of The Invention 

A number of methods have been developed specifically to alter the sequence of an 
isolated DNA in addition to methods to alter directly the genomic information of various plants, fungi and 
animals, including humans ("gene therapy"). The latter methods generally include the use of viral or 
plasmid vectors carrying nucleic acid sequences encoding partial or complete portions of a particular 
protein which is expressed in a cell or tissue to effect the alteration. The expression of the particular 
protein then results in the desired phenotype. For example, retroviral vectors containing a transgenic 
DNA sequence allowing for the production of a normal CFTR protein when administered to defective cells 
are described in U.S. Patent 5,240,846. Others have developed different "gene therapy vectors" which 
include, for example, portions of adenovirus (Ad) or adeno-associated virus (AAV), or other viruses. The 
virus portions used are often long terminal repeat sequences which are added to the ends of a transgene 
of choice along with other necessary control sequences which allow expression of the transgene. See 
U.S. Patents 5,700,470 and 5,139,941. Similar methods have been developed for use in plants. See, for 
example, U.S. Patent 4,459,355 which describes a method for transforming plants with a DNA vector and 
U.S. Patent 5,188,642 which describes cloning or expression vectors containing a transgenic DNA 
sequence which when expressed in plants confers resistance to the herbicide glyphosate. The use of 
such transgene vectors in any eukaryotic organism adds one or more exogenous copies of a gene, which 
gene may be foreign to the host, in a usually random fashion at one or more integration sites of the 
organism's genome at some frequency. The gene which was originally present in the genome, which 
may be a normal allelic variant, mutated, defective, and/or functional, is retained in the genome of the 
host 
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These methods of gene correction are problematic in that complications which can 
compromise the health of the recipient, or even lead to death, may result. One such problem is that 
insertion of exogenous nucleic acid at random location(s) in the genome can have deleterious effects. 
Another problem with such systems includes the addition of unnecessary and unwanted genetic material 
to the genome of the recipient, including, for example, viral or other vector remnants, control sequences 
required to allow production of the transgene protein, and reporter genes or resistance markers. Such 
remnants and added sequences may have presently unrecognized consequences, for example, involving 
genetic rearrangements of the recipient genomes. Other problems associated with these types of 
traditional gene therapy methods include autoimmune suppression of cells expressing an inserted gene 
due to the presence of foreign antigens. Concerns have also been raised with consumption, especially 
by humans, of plants containing exogenous genetic material. 

More recently, simpler systems involving poly- or oligo- nucleotides have been described 
for use in the alteration of genomic DNA. These chimeric RNA-DNA oligonucleotides, requiring 
contiguous RNA and DNA bases in a double-stranded molecule folded by complementarity into a double 
hairpin conformation, have been shown to effect single basepair or frameshift alterations, for example, for 
mutation or repair of plant or animal genomes. See, for example, WO 99/07865 and U.S. Patent 
5,565,350. In the chimeric RNA-DNA oligonucleotide, an uninterrupted stretch of DNA bases within the 
molecule is required for sequence alteration of the targeted genome while the obligate RNA residues are 
involved in complex stability. Due to the length, backbone composition, and structural configuration of 
these chimeric RNA-DNA molecules, they are expensive to synthesize and difficult to purify. Moreover, if 
the RNA-containing strand of the chimeric RNA-DNA oligonucleotide is designed so as to direct gene 
conversion, a series of mutagenic reactions resulting in nonspecific base alteration can result. Such a 
result compromises the utility of such a molecule in methods designed to alter the genomes of plants and 
animals, including in human gene therapy applications. 

Alternatively, other oligo- or poly- nucleotides have been used which require a triplex 
forming, usually polypurine or polypyrimidine, structural domain which binds to a DNA helical duplex 
through Hoogsteen interactions between the major groove of the DNA duplex and the oligonucleotide. 
Such oligonucleotides may have an additional DNA reacUve moiety, such as psoralen, covalently linked 
to the oligonucleotide. These reactive moieties function as effective intercalation agents, stabilize the 
formation of a triplex and can be mutagenic. Such agents may be required in order to stabilize the triplex 
forming domain of the oligonucleotide with the DNA double helix if the Hoogsteen interactions from the 
oligonucleotide/target base composition are insufficient. See, e.g., U.S. Patent 5,422,251 . The utility of 
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these oligonucleotides for directing gene conversion is compromised by a high frequency of nonspecific 
base changes. 

In more recent work, the domain for altering a genome is linked or tethered to the triplex 
forming domain of the bi-functional oligonucleotide, adding an additional linking or tethering functional 
domain to the oligonucleotide. See, e.g., Culver et a!., Nature Biotechnology 17: 989-93 (1 999). Such 
chimeric or triplex forming molecules have distinct structural requirements for each of the different 
domains of the complete poly- or oligonucleotide in order to effect the desired genomic alteration in either 
episomal or chromosomal targets. 

Other genes, e.g. CFTR, have been targeted by homologous recombination using duplex 
fragments having several hundred basepairs. See, e.g., Kunzelmann et al., Gene Ther. 3:859-867 

(1996) . Early experiments to mutagenize an antibiotic resistance indicator gene by homologous 
recombination used an unmodified DNA oligonucleotide with no functional domains other than a region of 
complementary sequence to the target. See Campbell et al., New Biologist 1 : 223-227 (1 989). These 
experiments required large concentrations of the oligonucleotide, exhibited a very low frequency of 
episomal modification of a targeted exogenous plasmid gene not normally found in the cell and have not 
been reproduced. However, as shown in the examples herein, we have observed that an unmodified 
DNA oligonucleotide can convert a base at low frequency which is detectable using the assay systems 
described herein. 

Artificial chromosomes can be useful for the screening purposed identified herein. These 
molecules are man-made linear or circular DNA molecules constructed from essential cis-acting DNA 
sequence elements that are responsible for the proper replication and partitioning of natural 
chromosomes (Murray et al., 1983). The essential elements are: (1) Autonomous Replication Sequences 
(ARS), (2) Centromeres, and (3) Telomeres. 

Yeast artificial chromosomes (YACs) allow large genomic DNA to be modified and used 
for generating transgenic animals [Burke et al., Science 236:806; Peterson et al., Trends Genet- 13:61 

(1997) ; Choi, et al., Nat Genet, 4:117-223 (1993), Davies, et al., Biotechnology 11:911-914 (1993), 
Matsuura, et al., Hum. Mol. Genet, 5:451-459 (1996), Peterson et al., Proc. Natl. Acad. Sci., 
93:6605-6609 (1996); and Schedl, etal. Cell, 86:71-82 (1996)]. Other vectors also have been developed 
for the cloning of large segments of mammalian DNA, including cosmids, and bacteriophage P1 
[Sternberg et ?' , Proc. Natl. Acad. Sci. U.S.A., 87:103-107 (1990)]. YACs have certain advantages over 
these alternative large capacity cloning vectors [Burke et al., Science, 236:806-812 (1987)]. The 
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maximum insert size is 35-30 kb for cosmids, and 100 kb for bacteriophage P1, both of which are much 
smaller than the maximal insert for a YAC. 

An alternative to YACs are E. coli based cloning systems based on the E. coli fertility 
factor that have been developed to construct large genomic DNA insert libraries. They are bacterial 
artificial chromosomes (BACs) and P-1 derived artificial chromosomes (PACs) [Mejia et al., Genome Res. 
7:179-186 (1997); Shizuya et al., Proc. Natl. Acad. Sci. 89:8794-8797 (1992); loannou et al., Nat. Genet, 
6:84-89 (1994); Hosoda et al., Nucleic Acids Res. 18:3863 (1990)]. BACs are based on the E. coli fertility 
plasmid (F factor); and PACs are based on the bacteriophage P1 . These vectors propagate at a very low 
copy number (1-2 per cell) enabling genomic inserts up to 300 kb in size to be stably maintained in 
recombination deficient hosts. Furthermore, the PACs and BACs are circular DNA molecules that are 
readily isolated from the host genomic background by classical alkaline lysis [Birnboim et al., Nucleic 
Acids Res. 7:1513-1523 (1979]. 

Oligonucleotides designed for use in the alteration of genetic information are significantly 
different from oligonucleotides designed for antisense approaches. For example, antisense 
oligonucleotides are perfectly complementary to and bind an mRNA strand in order to modify expression 
of a targeted mRNA and are used at high concentration. As a consequence, they are unable to produce a 
gene conversion event by either mutagenesis or repair of a defect in the chromosomal DNA of a host 
genome. Furthermore, the backbone chemical composition used in most oligonucleotides designed for 
use in antisense approaches renders them inactive as substrates for homologous pairing or mismatch 
repair enzymes and the high concentrations of oligonucleotide required for antisense applications can be 
toxic with some types of nucleotide modifications. In addition, antisense oligonucleotides must be 
complementary to the mRNA and therefore, may not be complementary to the other DNA strand or to 
genomic sequences that span the junction between intron sequence and exon sequence. 

A need exists for simple, inexpensive oligonucleotides capable of producing targeted 
alteration of genetic material such as those described herein as well as methods to identify optimal 
oligonucleotides that accurately and efficiently alter target DNA. 

Summary Of The Invention 

Novel, modified single-stranded nucleic acid molecules that direct gene alteration in 
plants, fungi and animals are identified -*nd the efficiency of alteration is analyzed both in vitro using a 
cell-free extract assay and in vivo using a yeast cell system. The alteration in an oligonucleotide of the 
invention may comprise an insertion, deletion, substitution, as well as any combination of these. Site 



WO 01/73002 



-5- 



PCT/US01/09761 



specific alteration of DNA is not only useful for studying function of proteins in vivo, but it is also useful for 
creating animal models for human disease, and in gene therapy. As described herein, oligonucleotides of 
the invention target directed specific gene alterations in genomic double-stranded DNA cells. The target 
DNA can be normal, cellular chromosomal DNA, extrachromosomal DNA present in cells in different 
forms including, e.g., mammalian artificial chromosomes (MACs), PACs from P-1 vectors, yeast artificial 
chromosomes (YACs), bacterial artificial chromosomes (BACs), plant artificial chromosomes (PLACs), as 
well as episomal DNA, including episomal DNA from an exogenous source such as a plasmid or 
recombinant vector. Many of these artificial chromosome constructs containing human DNA can be 
obtained from a variety of sources, including, e.g., the' Whitehead Institute, and are described, e.g., in 
Cohen et ai., Nature 336:698-701 (1 993) and Chumakov, et af., Nature 377:1 74-297 (1 995). The target 
DNA may be transcriptionally silent or active. In a preferred embodiment, the target DNA to be altered is 
the non-transcribed strand of a genomic DNA duplex. 

The low efficiency of gene alteration obtained using unmodified DNA oligonucleotides is 
believed to be largely the result of degradation by nucleases present in the reaction mixture or the target 
cell. Although different modifications are known to have different effects on the nuclease resistance of 
oligonucleotides or stability of duplexes formed by such oligonucleotides (see, e.g., Koshkin et al., J.Am. 
Chem. Soc, 1 20:1 3252-3), we have found that it is not possible to predict which of any particular known 
modification would be most useful for any given alteration event, including for the construction of gene 
conversion oligonucleotides, because of the interaction of different as yet unidentified proteins during the 
gene alteration event Herein, a variety of nucleic acid analogs have been developed that increase the 
nuclease resistance of oligonucleotides that contain them, including, e.g., nucleotides containing 
phosphorothioate linkages or Z-O-methyl analogs. We recently discovered that single-stranded DNA 
oligonucleotides modified to contain 2'-0-methyl RNA nucleotides or phosphorothioate linkages can 
enable specific alteration of genetic information at a higher level than either unmodified single-stranded 
DNA or a chimeric RNA/DNA molecule. See priority applications incorporated herein in their entirety; see 
also Gamper et al., Nucleic Acids Research 28: 4332-4339 (2000). We also found that additional nucleic 
acid analogs which increase the nuclease resistance of oligonucleotides that contain them, including, e.g., 
"locked nucleic acids" or TNAs", xylo-LNAs and L-ribo-LNAs; see, for example, Wengel & Nielsen, WO 
99/14226; Wengel, WO 00/56748 and Wengel, WO 00/66604; also allow specific targeted alteration of 
genetic information. 

The assay allows for determining the optimum length of the oligonucleotide, optimum 
sequence of the oligonucleotide, optimum position of the mismatched base or bases, optimum chemical 
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modification or modifications, optimum strand targeted for identifying and selecting the most efficient 
oligonucleotide for a particular gene alteration event by comparing to a control oligonucleotide. Control 
oligonucleotides may include a chimeric RNA-DNA double hairpin oligonucleotide directing the same 
gene alteration event, an oligonucleotide that matches its target completely, an oligonucleotide in which all 
linkages are phosphorothiolated, an oligonucleotide fully substituted with Z-O-methyl analogs or an RNA 
oligonucleotide. Such control oligonucleotides either fail to direct a targeted alteration or do so at a lower 
efficiency as compared to the oligonucleotides of the invention. The assay further allows for determining 
the optimum position of a gene alteration event within an oligonucleotide, optimum concentration of the 
selected oligonucleotide for maximum alteration efficiency by systematically testing a range of 
concentrations, as well as optimization of either the source of cell extract by testing different organisms or 
strains, or testing cells derived from different organisms or strains, or cell lines. Using a series of 
single-stranded oligonucleotides, comprising all RNA or DNA residues and various mixtures of the two, 
several new structures are identified as viable molecules in nucleotide conversion to director repair a 
genomic mutagenic event. When extracts from mammalian, plant and fungal cells are used and are 
analyzed using a genetic readout assay in bacteria, single-stranded oligonucleotides having one of 
several modifications are found to be more active than a control RNA-DNA double hairpin chimera 
structure when evaluated using an in vitro gene repair assay. Similar results are also observed in vivo 
using yeast, mammalian, rodent, monkey, human and embryonic cells, including stem cells. Molecules 
containing various lengths of modified bases were found to possess greater activity than unmodified 
single-stranded DNA molecules. 

Detailed Description Of The Invention 

The present invention provides oligonucleotides having chemically modified, nuclease 
resistant residues, preferably at or near the termini of the oligonucleotides, and methods for their 
identification and use in targeted alteration of genetic material, including gene mutation, targeted gene 
repair and gene knockout. The oligonucleotides are preferably used for mismatch repair or alteration by 
changing at least one nucleic acid base, or for frameshift repair or alteration by addition or deletion of at 
least one nucleic acid base. The oligonucleotides of the invention direct any such alteration, including 
gene correction, gene repair or gene mutation and can be used, for example, to introduce a 
polymorphism or haplotype or to eliminate ("knockout" ) a particular protein activity. 

The oligonucleotides of the invention are designed as substrates for homologous pairing 
and repair enzymes and as such have a unique backbone composition that differs from chimeric RNA- 
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DNA double hairpin oligonucleotides, antisense oligonucleotides, and/or other poly- or oligonucleotides 
used for altering genomic DNA, such as triplex forming oligonucleotides. The single-stranded oligo- 
nucleotides described herein are inexpensive to synthesize and easy to purify. In side-by-side 
comparisons, an optimized single-stranded oligonucleotide comprising modified residues as described 
herein is significantly more efficient than a chimeric RNA-DNA double hairpin oligonucleotide in directing a 
base substitution or frameshift mutation in a cell-free extract assay. 

We have discovered that single-stranded oligonucleotides having a DNA domain 
surrounding the targeted base, with the domain preferably central to the poly- or oligonucleotide, and 
having at least one modified end, preferably at the 3' terminal region are able to alter a target genetic 
sequence and with an efficiency that is higher than chimeric RNA-DNA double hairpin oligonucleotides 
disclosed in US Patent 5,565,350. Oligonucleotides of the invention can efficiently be used to introduce 
targeted alterations in a genetic sequence of DNA in the presence of human, animal, plant, fungal 
(including yeast) proteins and in cultured cells of human liver, lung, colon, cervix, kidney, epethelium and 
cancer cells and in monkey, hamster, rat and mouse cells of different types, as well as embryonic stem 
cells. Cells for use in the invention include, e.g., fungi including S. cerevisiae, Ustillago maydis and 
Candida albicans, mammalian, mouse, hamster, rat, monkey, human and embryonic cells including stem 
cells. The DNA domain is preferably fully complementary to one strand of the gene target, except for the 
mismatch base or bases responsible for the gene alteration or conversion events. On either side of the 
preferably central DNA domain, the contiguous bases may be either RNA bases or, preferably, are 
primarily DNA bases. The central DNA domain is generally at least 8 nucleotides in length. The base(s) 
targeted for alteration in the most preferred embodiments are at least about 8, 9 or 10 bases from one end 
of the oligonucleotide. 

According to certain embodiments, the termini of the oligonucleotides of the present 
invention comprise phosphorothioate modifications, LNA backbone modifications, or 2-O-methyl base 
analogs, or any combination of these modifications. Oligonucleotides comprising 2'-0-methyl or LNA 
analogs are a mixed DNA/RNA polymer. These oligonucleotides are, however, single-stranded and are 
not designed to form a stable internal duplex structure within the oligonucleotide. The efficiency of gene 
alteration is surprisingly increased with oligonucleotides having internal complementary sequence 
comprising phosphorothioate modified bases as compared to 2-O-methyl modifications. This result 
indicates that specific chemical interactions are involved between the converting oligonucleotide and the 
proteins involved in the conversion. The effect of other such chemical interactions to produce nuclease 
resistant termini using modifications other than LNA, phosphorothioate linkages, or 2-O-methyl analog 
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incorporation into an oligonucleotide can not yet be predicted because the proteins involved in the 
alteration process and their particular chemical interaction with the oligonucleotide substituents are not 
yet known and cannot be predicted. 

In the examples, correcting oligonucleotides of defined sequence are provided for 
correction of genes mutated in human diseases. In the tables of these examples, the oligonucleotides of 
the invention are not limited to the particular sequences disclosed. The oligonucleotides of the invention 
include extensions of the appropriate sequence of the longer 120 base oligonucleotides which can be 
added base by base to the smallest disclosed oligonucleotides of 17 bases. Thus the oligonucleotides of 
the invention include for each correcting change, oligonucleotides of length 18, 19, 20, 21, 22, 23, 24, 25, 
26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 
54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 
82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 
1 07, 1 08, 1 09, 1 1 0, 1 1 1 , 1 1 2, 1 1 3, 1 1 4, 1 1 5, 1 1 6, 1 1 7, 1 1 8, 1 1 9, or 1 20 with further single-nucleotide 
additions up to the longest sequence disclosed. Moreover, the oligonucleotides of the invention do not 
require a symmetrical extension on either side of the central DNA domain. Similarly, the oligonucleotides 
of the invention as disclosed in the various tables for correction of human diseases contain 
phosphorothioate linkages, 2-O-methyl analogs or LNAs or any combination of these modifications just 
as the assay oligonucleotides do. 

The present invention, however, is not limited to oligonucleotides that contain any 
particular nuclease resistant modification. Oligonucleotides of the invention may be altered with any 
combination of additional LNAs, phosphorothioate linkages or 2-O-methyl analogs to maximize 
conversion efficiency. For oligonucleotides of the invention that are longer than about 17 to about 25 
bases in length, internal as well as terminal region segments of the backbone may be altered. 
Alternatively, simple fold-back structures at each end of a oligonucleotide or appended end groups may 
be used in addition to a modified backbone for conferring additional nuclease resistance. 

The different oligonucleotides of the present invention preferably contain more than one 
of the aforementioned backbone modifications at each end. In some embodiments, the backbone 
modifications are adjacent to one another. However, the optimal number and placement of backbone 
modifications for any individual oligonucleotide will vary with the length of the oligonucleotide and the 
particular type backbone modification (s) that are used. If constructs of identical sequence having 
phosphorothioate linkages are compared, 2, 3, 4, 5, or 6 phosphorothioate linkages at each end are 
preferred. If constructs of identical sequence having 2-O-methyl base analogs are compared, 1, 2, 3 or 4 
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analogs are preferred. The optimal number and type of backbone modifications for any particular oligo- 
nucleotide useful for altering target DNA may be determined empirically by comparing the alteration 
efficiency of the oligonucleotide comprising any combination of the modifications to a control molecule of 
comparable sequence using any of the assays described herein. The optimal position(s) for 
oligonucleotide modifications for a maximally efficient altering oligonucleotide can be determined by 
testing the various modifications as compared to control molecule of comparable sequence in one of the 
assays disclosed herein. In such assays, a control molecule includes, e.g., a completely 2-O-methyl 
substituted molecule, a completely complementary oligonucleotide, or a chimeric RNA-DNA double 
hairpin. 

Increasing the number of phosphorothioate linkages, LNAs or 2-O-methyl bases beyond 
the preferred number generally decreases the gene repair activity of a 25 nucleotide long oligonucleotide. 
Based on analysis of the concentration of oligonucleotide present in the extract after different time periods 
of incubation, it is believed that the terminal modifications impart nuclease resistance to the oligonucleo- 
tide thereby allowing it to survive within the cellular environment However, this may not be the only 
possible mechanism by which such modifications confer greater efficiency of conversion. For example, 
as disclosed herein, certain modifications to oligonucleotides confer a greater improvement to the 
efficiency of conversion than other modifications. 

Efficiency of conversion is defined herein as the percentage of recovered substate 
molecules that have undergone a conversion event. Depending on the nature of the target genetic 
material, e.g. the genome of a cell, efficiency could be represented as the proportion of cells or clones 
containing an extrachromosomal element that exhibit a particular phenotype. Alternatively, representative 
samples of the target genetic material can be sequenced to determine the percentage that have acquired 
the desire change. The oligonucleotides of the invention in different embodiments can alter DNA one, two, 
three, four, five, six, seven, eight, nine, ten, twelve, fifteen, twenty, thirty, and fifty or more fold more than 
control oligonucleotides. Such control oligonucleotides are oligonucleotides with fully phosphorothiolated 
linkages, oligonucleotides that are fully substituted with 2'-0-methyl analogs, a perfectly matched 
oligonucleotide that is fully complementary to a target sequence or a chimeric DNA-RNA double hairpin 
oligonucleotide such as disclosed in US Patent 5,565,350. 

In addition, for a given oligonucleotide length, additional modifications interfere with the 
ability of the oligonucleotide to act in concert with the cellular recombination or repair enzyme machinery 
which is necessary and required to mediate a targeted substitution, addition or deletion event in DNA. For 
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example, fully phosphorothiolated or fully 2-O-methylated molecules are inefficient in targeted gene 
alteration. 

The oligonucleotides of the invention as optimized for the purpose of targeted alteration 
of genetic material, including gene knockout or repair, are different in structure from antisense oligo- 
nucleotides that may possess a similar mixed chemical composition backbone. The oligonucleotides of 
the invention differ from such antisense oligonucleotides in chemical composition, structure, sequence, 
and in their ability to alter genomic DNA. Significantly, antisense oligonucleotides fail to direct targeted 
gene alteration. The oligonucleotides of the invention may target either the Watson or the Crick strand of 
DNA and can include any component of the genome including, for example, intron and exon sequences. 
The preferred embodiment of the invention is a modified oligonucleotide that binds to the non-transcribed 
strand of a genomic DNA duplex. In other words, the preferred oligonucleotides of the invention target the 
sense strand of the DNA, i.e. the oligonucleotides of the invention are complementary to the non- 
transcribed strand of the target duplex DNA. The sequence of the non-transcribed strand of a DNA 
duplex is found in the mRNA produced from that duplex, given that mRNA uses uracil-containing 
nucleotides in place of thymine-containing nucleotides. 

Moreover, the initial observation that single-stranded oligonucleotides comprising these 
modifications and lacking any particular triplex forming domain have reproducibly enhanced gene repair 
activity in a variety of assay systems as compared to a chimeric RNA-DNA double-stranded hairpin 
control or single-stranded oligonucleotides comprising other backbone modifications was surprising. The 
single-stranded molecules of the invention totally lack the complementary RNA binding structure that 
stabilizes a normal chimeric double-stranded hairpin of the type disclosed in U.S. Patent 5,565,350 yet is 
more effective in producing targeted base conversion as compared to such a chimeric RNA-DNA double- 
stranded hairpin. In addition, the molecules of the invention lack any particular triplex forming domain 
involved in Hoogsteen interactions with the DNA double helix and required by other known 
oligonucleotides in other oligonucleotide dependant gene conversion systems. Although the lack of these 
functional domains was expected to decrease the efficiency of an alteration in a sequence, just the 
opposite occurs: the efficiency of sequence alteration using the modified oligonucleotides of the invention 
is higher than the efficiency of sequence alteration using a chimeric RNA-DNA hairpin targeting the same 
sequence alteration. Moreover, the efficiency of sequence alteration or gene conversion directed by an 
unmodified oligonucleotide is many times lower as compared to a control chimeric RNA-DNA molecule or 
the modified oligonucleotides of the invention targeting the same sequence alteration. Similarly, 
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molecules containing at least 3 2-O-methyl base analogs are about four to five fold less efficient as 
compared to an oligonucleotide having the same number of phosphorothioate linkages. 

The oligonucleotides of the present invention for alteration of a single base are about 1 7 
to about 121 nucleotides in length, preferably about 17 to about 74 nucleotides in length. Most preferably, 
however, the oligonucleotides of the present invention are at least about 25 bases in length, unless there 
are self-dimerization structures within the oligonucleotide. If the oligonucleotide has such an unfavorable 
structure, lengths longer than 35 bases are preferred. Oligonucleotides with modified ends both shorter 
and longer than certain of the exemplified, modified oligonucleotides herein function as gene repair or 
gene knockout agents and are within the scope of the present invention. 

Once an oligomer is chosen, it can be tested for its tendency to self-dimerize, since self- 
dimerization may result in reduced efficiency of alteration of genetic information. Checking for self- 
dimerization tendency can be accomplished manually or, more preferably, by using a software program. 
One such program is Oligo Analyzer 2.0, available through Integrated DNA Technologies (Coralville, IA 
52241) (http://www.idtdna.com); this program is available for use on the world wide web at 
http://www.idtdna.com/program/oligoanalyzer/ 

oligoanalyzer.asp. 

For each oligonucleotide sequence input into the program, Oligo Analyzer 2.0 reports possible self- 
dimerized duplex forms, which are usually only partially duplexed, along with the free energy change 
associated with such self-dimerization. Delta G-values that are negative and large in magnitude, 
indicating strong self-dimerization potential, are automatically flagged by the software as "bad". Another 
software program that analyzes oligomers for pair dimer formation is Primer Select from DNASTAR, Inc., 
1228 S. Park St., Madison, Wl 53715, Phone: (608) 258-7420 
(http://www.dnastar.com/products/PrimerSelect.html). 

If the sequence is subject to significant self-dimerization, the addition of further sequence flanking the 
"repair" nucleotide can improve gene correction frequency. 

Generally, the oligonucleotides of the present invention are identical in sequence to one 
strand of the target DNA, which can be either strand of the target DNA, with the exception of one or more 
targeted bases positioned within the DNA domain of the oligonucleotide, and preferably toward the middle 
between the modified terminal regions. Preferably, the difference in sequence of the oligonucleotide as 
compared to the targeted genomic DNA is located at about the middle of the oligonucleotide sequence. In 
a preferred embodiment, the oligonucleotides of the invention are complementary to the non-transcribed 
strand of a duplex. In other words, the preferred oligonucleotides target the sense strand of the DNA, i.e. 
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the oligonucleotides of the invention are preferably complementary to the strand of the target DNA the 
sequence of which is found in the mRNA. 

The oligonucleotides of the invention can include more than a single base change. In an 
oligonucleotide that is about a 70-mer, with at least one modified residue incorporated on the ends, as 
disclosed herein, multiple bases can be simultaneously targeted for change. The target bases may be up 
to 27 nucleotides apart and may not be changed together in all resultant plasmids in all cases. There is a 
frequency distribution such that the closer the target bases are to each other in the central DNA domain 
within the oligonucleotides of the invention, the higher the frequency of change in a given cell. Target 
bases only two nucleotides apart are changed together in every case that has been analyzed. The 
farther apart the two target bases are, the less frequent the simultaneous change. Thus, oligonucleotides 
of the invention may be used to repair or alter multiple bases rather than just one single base. For 
example, in a 74-mer oligonucleotide having a central base targeted for change, a base change event up 
to about 27 nucleotides away can also be effected. The positions of the altering bases within the 
oligonucleotide can be optimized using any one of the assays described herein. Preferably, the altering 
bases are at least about 8 nucleotides from one end of the oligonucleotide. 

The oligonucleotides of the present invention can be introduced into cells by any suitable 
means. According to certain preferred embodiments, the modified oligonucleotides may be used alone. 
Suitable means, however, include the use of polycations, cationic lipids, liposomes, polyethylenimine 
(PEI), electroporation, biolistics, microinjection and other methods known in the art to facilitate cellular 
uptake. According to certain preferred embodiments of the present invention, the isolated cells are 
treated in culture according to the methods of the invention, to mutate or repair a target gene. Modified 
cells may then be reintroduced into the organism as, for example, in bone marrow having a targeted 
gene. Alternatively, modified cells may be used to regenerate the whole organism as, for example, in a 
plant having a desired targeted genomic change. In other instances, targeted genomic alteration, 
including repair or mutagenesis, may take place in vivo following direct administration of the modified, 
single-stranded oligonucleotides of the invention to a subject. 

The single-stranded, modified oligonucleotides of the present invention have numerous 
applications as gene repair, gene modification, or gene knockout agents. Such oligonucleotides may be 
advantageously used, for example, to introduce or correct multiple point mutations. Each mutation leads 
to the addition, deletion or substitution of at least one base pair. The methods of the present invention 
offer distinct advantages over other methods of altering the genetic makeup of an organism, in that only 
the individually targeted bases are altered. No additional foreign DNA sequences are added to the 
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genetic complement of the organism. Such agents may, for example, be used to develop plants or 
animals with improved traits by rationally changing the sequence of selected genes in cultured cells. 
Modified cells are then cloned into whole plants or animals having the altered gene. See, e.g., U.S. 
Patent 6,046,380 and U.S. Patent 5,905,185 incorporated hererin by reference. Such plants or animals 
produced using the compositions of the invention lack additional undesirable selectable markers or other 
foreign DNA sequences. Targeted base pair substitution or frameshift mutations introduced by an oligo- 
nucleotide in the presence of a cell-free extract also provides a way to modify the sequence of 
extrachromosomal elements, including, for example, plasmids, cosmids and artificial chromosomes. The 
oligonucleotides of the invention also simplify the production of transgenic animals having particular 
modified or inactivated genes. Altered animal or plant model systems such as those produced using the 
methods and oligonucleotides of the invention are invaluable in determining the function of a gene and in 
evaluating drugs. The oligonucleotides and methods of the present invention may also be used for gene 
therapy to correct mutations causative of human diseases. 

The purified oligonucleotide compositions may be formulated in accordance with routine 
procedures as a pharmaceutical composition adapted for bathing cells in culture, for microinjection into 
cells in culture, and for intravenous administration to human beings or animals. Typically, compositions 
for cellular administration or for intravenous administration into animals, including humans, are solutions 
in sterile isotonic aqueous buffer. Where necessary, the composition may also include a solubilizing 
agent and a local anaesthetic such as lignocaine to ease pain at the site of the injection. Generally, the 
ingredients will be supplied either separately or mixed together in unit dosage form, for example, as a dry, 
lyophilized powder or water-free concentrate. The composition may be stored in a hermetically sealed 
container such as an ampule or sachette indicating the quantity of active agent in activity units. Where 
the composition is administered by infusion, it can be dispensed with an infusion bottle containing sterile 
pharmaceutical grade "water for injection" or saline. Where the composition is to be administered by 
injection, an ampule of sterile water for injection or saline may be provided so that the ingredients may be 
mixed prior to administration. 

Pharmaceutical compositions of this invention comprise the compounds of the present 
invention and pharmaceutical^ acceptable salts thereof, with any pharmaceutical^ acceptable ingredient, 
excipient, carrier, adjuvant or vehicle. 

x he oligonucleotides of the invention are preferably administered to the subject in the 
form of an injectable composition. The composition is preferably administered parenterally, meaning 
intravenously, intraarterially, intrathecal^, interstitially or intracavitarilly. Pharmaceutical compositions of 
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this invention can be administered to mammals including humans in a manner similar to other diagnostic 
or therapeutic agents. The dosage to be administered, and the mode of administration will depend on a 
variety of factors including age, weight, sex, condition of the subject and genetic factors, and will 
ultimately be decided by medical personnel subsequent to experimental determinations of varying dosage 
as described herein. In general, dosage required for correction and therapeutic efficacy will range from 
about 0.001 to 50,000 HQ/kg, preferably between 1 to 250 pg/kg of host cell or body mass, and most 
preferably at a concentration of between 30 and 60 micromolar. 

For cell administration, direct injection into the nucleus, biolistic bombardment, 
electroporation, liposome transfer and calcium phosphate precipitation may be used. In yeast, lithium 
acetate or spheroplast transformation may also be used. In a preferred method, the administration is 
performed with a liposomal transfer compound, e.g., DOTAP (Boehringer-Mannheim) or an equivalent 
such as lipofectin. The amount of the oligonucleotide used is about 500 nanograms in 3 micrograms of 
DOTAP per 100,000 cells. For electroporation, between 20 and 2000 nanograms of oligonucleotide per 
million cells to be electroporated is an appropriate range of dosages which can be increased to improve 
efficiency of genetic alteration upon review of the appropriate sequence according to the methods 
described herein. 

Another aspect of the invention is a kit comprising at least one oligonucleotide of the 
invention. The kit may comprise an addition reagent or article of manufacture. The additional reagent or 
article of manufacture may comprise a cell extract, a cell, or a plasmid, such as one of those disclosed in 
the Figures herein, for use in an assay of the invention. 

Brief Description Of The Drawings 

Figure 1 . Flow diagram for the generation of modified single-stranded oligonucleotides. 
The upper strands of chimeric oligonucleotides I and II are separated into pathways resulting in the 
generation of single-stranded oligonucleotides that contain (A) 2-O-methyl RNA nucleotides or (B) 
phosphorothioate linkages. Fold changes in repair activity for correction of kan s in the HUH7 cell-free 
extract are presented in parenthesis. HUH7 cells are described in Nakabayashi et al., Cancer Research 
42: 3858-3863 (1982). Each single-stranded oligonucleotide is 25 bases in length and contains a G 
residue mismatched to the complementary sequence of the kan s gene. The numbers 3, 6, 8, 10, 12 and 
12.5 respectively indicate how many phosphorothioate linkages (S) or 2-O-methyl RNA nucleotides (R) 
are at each end of the molecule. Hence oligo 12S/25G contains an all phosphorothioate backbone, 
displayed as a dotted line. Smooth lines indicate DNA residues, wavy lines indicate Z-O-methyl RNA 
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residues and the carat indicates the mismatched base site (G). Figure 1 (C) provides a schematic plasmid 
indicating the sequence of the kan chimeric double-stranded hairpin oligonucleotide (left) and the 
sequence the tet chimeric double-stranded hairpin oligonucleotide used in other experiments. Figure 
1 (D) provides a flow chart of a kan experiment in which a chimeric double-stranded hairpin 
oligonucleotide is used. 

Figure 2. Genetic readout system for correction of a point mutation in plasmid pK s m4021 . 
A mutant kanamycin gene harbored in plasmid pK s m4021 is the target for correction by oligonucleotides. 
The mutant G is converted to a C by the action of the oligo. Corrected plasmids confer resistance to 
kanamycin in E.coli (DH10B) after electroporation leading to the genetic readout and colony counts. 

Figure 3: Target plasmid and sequence correction of a frameshift mutation by chimeric 
and single-stranded oligonucleotides. (A) Plasmid pT s A208 contains a single base deletion mutation at 
position 208 rendering it unable to confer tet resistance. The target sequence presented below indicates 
the insertion of a T directed by the oligonucleotides to re-establish the resistant phenotype. (B) DNA 
sequence confirming base insertion directed by Tet 3S/25G; the yellow highlight indicates the position of 
frameshift repair. 

Figure 4. DNA sequences of representative kan r colonies. Confirmation of sequence 
alteration directed by the indicated molecule is presented along with a table outlining codon distribution. 
Note that 10S/25G and 12S/25G elicit both mixed and unfaithful gene repair. The number of clones 
sequenced is listed in parentheses next to the designation for the single-stranded oligonucleotide. A plus 
(+) symbol indicates the codon identified while a figure after the (+) symbol indicates the number of 
colonies with a particular sequence. TAC/TAG indicates a mixed peak. Representative DNA sequences 
are presented below the table with yellow highlighting altered residues. 

Figure 5. Gene correction in HeLa cells. Representative oligonucleotides of the 
invention are co-transfected with the pCMVneoQFIAsH plasmid (shown in Figure 9) into HeLa cells. 
Ligand is diffused into cells after co-transfection of plasmid and oligonucleotides. Green fluorescence 
indicates gene correction of the mutation in the antibiotic resistance gene. Correction of the mutation 
results in the expression of a fusion protein that carries a marker ligand binding site and when the fusion 
protein binds the ligand, a green fluorescence is emitted. The ligand is produced by Aurora Biosciences 
and can readily diffuse into cells enabling a measurement of corrected protein function; the protein must 
bind the ligand directly to induce fluorescence. Hence cells bearing tte corrected plasmid gene appear 
green while "uncorrected" cells remain colorless. 
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Figure 6. Z-series imaging of corrected cells. Serial cross-sections of the HeLa cell 
represented in Figure 5 are produced by Zeiss 510 LSM confocal microscope revealing that the fusion 
protein is contained within the cell. 

Figure 7. Hygromycin-eGFP target plasmids. (A) Plasmid pAURHYG(ins)GFP contains 
a single base insertion mutation between nucleotides 136 and 137, atcodon 46, of the Hygromycin B 
coding sequence (cds) which is transcribed from the constitutive ADH1 promoter. The target sequence 
presented below indicates the deletion of an A and the substitution of a C for a T directed by the 
oligonucleotides to re-establish the resistant phenotype. (B) Plasmid pAURHYG(rep)GFP contains a 
base substitution mutation introducing a G at nucleotide 137, atcodon 46, of the Hygromycin B coding 
sequence (cds). The target sequence presented below the diagram indicates the amino acid 
conservative replacement of G with C, restoring gene function. - 

Figure 8. Oligonucleotides for correction of hygromycin resistance gene. The sequence 
of the oligonucleotides used in experiments to assay correction of a hygromycin resistance gene are 
shown. DNA residues are shown in capital letters, RNA residues are shown in lowercase and nucleotides 
with a phosphorothioate backbone are capitalized and underlined. 

Figure 9. pAURNeo(-)FIAsH plasmid. This figure describes the plasmid structure, target 
sequence, oligonucleotides, and the basis for detection of the gene alteration event by fluorescence. 

Figure 1 0. pYESHyg(x)eGFP plasmid. This plasmid is a construct similar to the 
pAURHyg(x)eGFP construct shown in Figure 7, except the promoter is the inducible GAL1 promoter. 
This promoter is inducible with galactose, leaky in the presence of raffinose, and repressed in the 
presence of dextrose. 

The following examples are provided by way of illustration only, and are not intended to 
limit the scope of the invention disclosed herein. 

EXAMPLE 1 
Assay Method For Base Alteration 
And Preferred Oligonucleotide Selection 

In this example, single-stranded and double-hairpin oligonucleotides with chimeric 
backbones (see Figure 1 for structures (A and B) and sequences (C and D) of assay oligonucleotides) 
are used to correct a point mutation in the kanamycin gene of pK s m4021 (Figure 2) or the tetracycline 
gene of pT s A208 (Figure 3). All kan oligonucleotides share the same 25 base sequence surrounding the 
target base identified for change, just as all tet oligonucleotides do. The sequence is given in Figures 1C 
and Figure 1 D. Each plasmid contains a functional ampicillin gene. Kanamycin gene function is restored 
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when a G at position 4021 is converted to a C (via a substitution mutation); tetracycline gene function is 
restored when a deletion at position 208 is replaced by a C (via frameshift mutation). A separate plasmid, 
pAURNeo(-)FIAsH (Figure 9), bearing the kan s gene is used in the cell culture experiments. This plasmid 
was constructed by inserting a synthetic expression cassette containing a neomycin phosphotransferase 
(kanamycin resistance) gene and an extended reading frame that encodes a receptor for the FIAsH 
ligand into the pAUR123 shuttle vector (Panvera Corp., Madison, Wl). The resulting construct replicates 
in S. cerevisiae at low copy number, confers resistance to aureobasidinA and constitutively expresses 
either the Neo+/FIAsH fusion product (after alteration) or the truncated Neo-/FIAsH product (before 
alteration) from the ADH1 promoter. By extending the" reading frame of this gene to code for a unique 
peptide sequence capable of binding a small ligand to form a fluorescent complex, restoration of 
expression by correction of the stop codon can be detected in real time using confocal microscopy. 
Additional constructs can be made to test additional gene alteration events. 

We also construct three mammalian expression vectors, pHyg(rep)eGFP, 
pHyg(A)eGFP, pHyg(ins)eGFP, that contain a substitution mutation at nucleotide 137 of the hygromycin- 
B coding sequence, (rep) indicates a T1 37 -^G replacement, (A) represents a deletion of the G137 and 
(ins) represents an A insertion between nucleotides 136 and 137. All point mutations create a nonsense 
termination codon at residue 46. We use pHygEGFP plasmid (Invitrogen, CA) DNA as a template to 
introduce the mutations into the hygromycin-eGFP fusion gene by a two step site-directed mutagenesis 
PCR protocol. First, we generate overlapping 5' and a 3' amplicons surrounding the mutation site by PCR 
for each of the point mutation sites. A 215 bp 5' amplicon for the (rep), (A) or (ins) was generated by 
polymerization from oligonucleotide primer HygEGFPf (5'-AATACGACTCACTATAGG-3') to primer 
Hygrepr (5'GACCTATCCACGCCCTCC-3'), HygAr (5'-GACTATCCACGCCCTCC-3'), or Hyginsr (5'- 
GACATTATCCACGCCCTCC-3'), respectively. We generate a 300bp 3' amplicon for the (rep), (A) or 
(ins) by polymerization from oligonucleotide primers Hygrepf (5'~CTGGGATAGGTCCTGCGG-3 , ) J HygAf 
(5-CGTGGATAGTCCTGCGG-3'), Hyginsf (5 , -CGTGGATAATGTCCTGCGG-3 t ), respectively to primer 
HygEGFPr (5-AAATCACGCCATGTAGTG-3 1 ). We mix 20 ng of each of the resultant 5' and 3' 
overlapping amplicon mutation sets and use the mixture as a template to amplify a 523 bp fragment of the 
Hygromycin gene spanning the Kpnl and Rsrll restriction endonuclease sites. We use the Expand PCR 
system (Roche) to generate all amplicons with 25 cycles of denaturing at 94°C for 10 seconds, annealing 
at 55°C for 20 seconds and elongation at 68°C for 1 minute. We digest 10 pg of vector pHygEGFP and 5 
Mg of the resulting fragments for each mutation with Kpnl and Rsrll (NEB) and gel purify the fragment for 
enzymatic ligation. We ligate each mutated insert into pHygEGFP vector at 3:1 molar ration using T4 
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DNA ligase (Roche). We screen clones by restriction digest, confirm the mutation by Sanger dideoxy 
chain termination sequencing and purify the plasmid using a Qiagen maxiprep kit 

Oligonucleotide synthesis and cells. Chimeric oligonucleotides and single-stranded 
oligonucleotides (including those with the indicated modifications) are synthesized using available 
phosphoramidites on controlled pore glass supports. After deprotection and detachment from the solid 
support, each oligonucleotide is gel-purified using, for example, procedures such as those described in 
Gamper et a/., Biochem. 39, 5808-5816 (2000) and the concentrations determined spectrophotometrically 
(33 or 40 |jg/ml per A 260 unit of single-stranded or hairpin oligomer). HUH7 cells are grown in DMEM, 
1 0% FBS, 2mM glutamine, 0.5% pen/strep. The Eco// strain, DH1 0B, is obtained from Life Technologies 
(Gaithersburg, MD); DH10B cells contain a mutation in the RECA gene (recA). 

Cell-free extracts. We prepare cell-free extracts from HUH7 cells or other mammalian 
cells, as follows. We employ this protocol with essentially any mammalian cell including, for example, 
H1299 cells (human epithelial carcinoma, non-small cell lung cancer), C127I (immortal murine mammary 
epithelial cells), MEF (mouse embryonic fibroblasts), HEC-l-A (human uterine carcinoma), HCT15 
(human colon cancer), HCT116 (human colon carcinoma), LoVo (human colon adenocarcinoma), and 
HeLa (human cervical carcinoma). We harvest approximately 2x1 0 8 cells. We then wash the cells 
immediately in cold hypotonic buffer (20 mM HEPES, pH7.5; 5 mM KCI; 1.5 mM MgCI 2 ; 1 mM DTT) with 
250 mM sucrose. We then resuspend the cells in cold hypotonic buffer without sucrose and after 15 
minutes we lyse the cells with 25 strokes of a Dounce homogenizer using a tight fitting pestle. We 
incubate the lysed cells for 60 minutes on ice and centrifuge the sample for 15 minutes at 12000xg. The 
cytoplasmic fraction is enriched with nuclear proteins due to the extended co-incubation of the fractions 
following cell breakage. We then immediately aliquote and freeze the supernatant at -80°C. We 
determine the protein concentration in the extract by the Bradford assay. 

We also perform these experiments with cell-free extracts obtained from fungal cells, 
including, for example, S. cerevisiae (yeast), Ustilago maydis, and Candida albicans. For example, we 
grow yeast cells into log phase in 2L YPD medium for 3 days at 30°C. We then centrifuge the cultures at 
5000xg, resuspend the pellets in a 10% sucrose, 50 mM Tris, 1mM EDTA lysis solution and freeze them 
on dry ice. After thawing, we add KCI, spermidine and lyticase to final concentrations of 0.25 mM, 5 mM 
and 0.1 mg/ml, respectively. We incubate the suspension on ice for 60 minutes, add PMSF and Triton 
X100 to final concentrations of 0.1 mM and 0.1% and continue to incubate on ice for 20 minutes. We 
centrifuge the lysate at 3000xg for 10 minutes to remove larger debris. We then remove the supernatant 
and clarify it by centrifuging at 30000xg for 15 minutes. We then add glycerol to the clarified extract to a 
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concentration of 1 0% (v/v) and freeze aliquots at -80°C. We determine the protein concentration of the 
extract by the Bradford assay. 

Reaction mixtures of 50 pi are used, consisting of 10-30 pg protein of cell-free extract, 
which can be optionally substituted with purified proteins or enriched fractions, about 1.5 |jg chimeric 
double-hairpin oligonucleotide or 0.55 pg single-stranded molecule (3S/25G or 6S/25G, see Figure 1), 
and 1 jjg of plasmid DNA (see Figures 2 and 3) in a reaction buffer of 20 mM Tris, pH 7.4, 15 mM MgCI 2 , 
0.4 mM DTT, and 1 .0 mM ATP. Reactions are initiated with extract and incubated at 30°C for 45 min. 
The reaction is stopped by placing the tubes on ice and then immediately deproteinized by two 
phenol/chloroform (1:1) extractions. Samples are then ethanol precipitated. The nucleic acid is pelleted 
at 15,000 r.p.m. at 4°C for 30 min., is washed with 70% ethanol, resuspended in 50 pi H 2 0, and is stored 
at -20°C. 5 pi of plasmid from the resuspension (-100 ng) was transfected in 20 pi of DH10B cells by 
electroporation (400 V, 300 pF, 4 kO) in a Cell-Porator apparatus (Life Technologies). After electro- 
poration, cells are transferred to a 14 ml Falcon snap-cap tube with 2 ml SOC and shaken at 37° C for 1 h. 
Enhancement of final kan colony counts is achieved by then adding 3 ml SOC with 10 pg/ml kanamycin 
and the cell suspension is shaken for a further 2 h at 37°C. Cells are then spun down at 3750 x g and the 
pellet is resuspended in 500 pi SOC. 200 pi is added undiluted to each of two kanamycin (50 pg/ml) 
agar plates and 200 pi of a 1 0 5 dilution is added to an ampicillin (1 00 pg/ml) plate. After overnight 37°C 
incubation, bacterial colonies are counted using an Accucount 1000 (Biologies). Gene conversion 
effectiveness is measured as the ratio of the average of the kan colonies on both plates per amp colonies 
multiplied by 10~ 5 to correct for the amp dilution. 

The following procedure can also be used. 5 pi of resuspended reaction mixtures (total 
volume 50 pi) are used to transform 20 pi aliquots of electro-competent AH1 0B bacteria using a 
Cell-Porator apparatus (Life Technologies). The mixtures are allowed to recover in 1 ml SOC at 37°C for 
1 hour at which time 50 pg/ml kanamycin or 12 pg/ml tetracycline is added for an additional 3 hours. 
Prior to plating, the bacteria are pelleted and resuspended in 200 p1 of SOC. 100 pi aliquots are plated 
onto kan or tet agar plates and 100 pi of a 10' 4 dilution of the cultures are concurrently plated on agar 
plates containing 100 pg/ml of ampicillin. Plating is performed in triplicate using sterile Pyrex beads. 
Colony counts are determined by an Accu-count 1000 plate reader (Biologies). Each plate contains 200- 
500 ampicillin resistant colonies or 0-500 tetracycline or kanamycin resistant colonies. Resistant colonies 
are selected for plasmid extraction and DNA sequencing using an ABI Prism kit on an ABI 31 0 capillary 
sequencer (PE Biosystems). 
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Chimeric single-stranded oligonucleotides. In Figure 1 the upper strands of chimeric 
oligonucleotides I and II are separated into pathways resulting in the generation of single-stranded oligo- 
nucleotides that contain (Figure 1A) 2'-0-methyl RNA nucleotides or (Figure 1B) phosphorothioate 
linkages. Fold changes in repair activity for correction of kan s in the HUH7 cell-free extract are presented 
in parenthesis. Each single-stranded oligonucleotide is 25 bases in length and contains a G residue 
mismatched to the complementary sequence of the kan s gene. 

Molecules bearing 3, 6, 8, 10 and 12 phosphorothioate linkages in the terminal regions at 
each end of a backbone with a total of 24 linkages (25 bases) are tested in the kan s system. Alternatively, 
molecules bearing 2, 4, 5, 7, 9 and 1 1 in the terminal regions at each end are tested. The results of one 
such experiment presented in Table 1 and Figure 1B, illustrate an enhancement of correction activity 
directed by some of these modified structures. In this illustrative example, the most efficient molecules 
contained 3 or 6 phosphorothioate linkages at each end of the 25-mer; the activities are approximately 
equal (molecules IX and X with results of 3.09 and 3.7 respectively). A reduction in alteration activity may 
be observed as the number of modified linkages in the molecule is further increased. Interestingly, a 
single-strand molecule containing 24 phosphorothioate linkages is minimally active suggesting that this 
backbone modification when used throughout the molecule supports only a low level of targeted gene 
repair or alteration. Such a non-altering, completely modified molecule can provide a baseline control for 
determining efficiency of correction for a specific oligonucleotide molecule of known sequence in defining 
the optimum oligonucleotide for a particular alteration event 

The efficiency of gene repair directed by phosphorothioate-modified, single-stranded 
molecules, in a length dependent fashion, led us to examine the length of the RNA modification used in 
the original chimera as it relates to correction. Construct III represents the "RNA-containing" strand of 
chimera I and, as shown in Table 1 and Figure 2A, it promotes inefficient gene repair. But, as shown in 
the same figure, reducing the RNA residues on each end from 10 to 3 increases the frequency of repair. 
At equal levels of modification, however, 25-mers with 2-O-methyl ribonucleotides were less effective 
gene repair agents than the same oligomers with phosphorothioate linkages. These results reinforce the 
fact that an RNA containing oligonucleotide is not as effective in promoting gene repair or alteration as a 
modified DNA oligonucleotide. 

Repair of the kanamycin mutation requires a G-C exchange. To confirm that the specific 
desired correction alteration was obtained, colonies selected at random from multiple experiments are 
processed and the isolated plasmid DNA is sequenced. As seen in Figure 4, colonies generated through 
the action of the single-stranded molecules 3S/25G (IX), 6S/25G (X) and 8S/25G (XI) respectively 
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contained plasmid molecules harboring the targeted base correction. While a few colonies appeared on 
plates derived from reaction mixtures containing 25-mers with 10 or 12 thioate linkages on both ends, the 
sequences of the plasmid molecules from these colonies contain nonspecific base changes. In these 
illustrative examples, the second base of the codon is changed (see Figure 3). These results show that 
modified single-strands can direct gene repair, but that efficiency and specificity are reduced when the 
25-mers contain 10 or more phosphorothioate linkages at each end. 

In Figure 1, the numbers 3, 6, 8, 10, 12 and 12.5 respectively indicate how many 
phosphorothioate linkages (S) or 2-O-methyl RNA nucleotides (R) are at each end of the examplified 
molecule although other molecules with 2, 4, 5, 7, 9 and 11 modifications at each end can also be tested. 
Hence oligo 12S/25G represents a 25-mer oligonucleotide which contains 12 phosphorothioate linkages 
on each side of the central G target mismatch base producing a fully phosphorothioate linked backbone, 
displayed as a dotted line. The dots are merely representative of a linkage in the figure and do not depict 
the actual number of linkages of the oligonucleotide. Smooth lines indicate DNA residues, wavy lines 
indicate 2-O-methyl RNA residues and the carat indicates the mismatched base site (G). 

Correction of a mutant kanamycin gene in cultured mammalian cells. The experiments 
are performed using different mammalian cells, including, for example, 293 cells (transformed human 
primary kidney cells), HeLa cells (human cervical carcinoma), and H1299 (human epithelial carcinoma, 
non-small cell lung cancer). HeLa cells are grown at 37°C and 5% C0 2 in a humidified incubator to a 
density of 2 x 10 5 cells/ml in an 8 chamber slide (Lab-Tek). After replacing the regular DMEM with 
Optimem, the cells are co-transfected with 10 M9 of plasmid pAURNeo(-)FIAsH and 5 pg of modified 
single-stranded oligonucleotide (3S/25G) that is previously complexed with 10 M9 lipofectamine, 
according to the manufacturer's directions (Life Technologies). The cells are treated with the liposome- 
DNA-oligo mix for 6 hrs at 37°C. Treated cells are washed with PBS and fresh DMEM is added. After a 
16-18 hr recovery period, the culture is assayed for gene repair. The same oligonucleotide used in the 
cell-free extract experiments is used to target transfected plasmid bearing the kan s gene. Correction of 
the point mutation in this gene eliminates a stop codon and restores full expression. This expression can 
be detected by adding a small non-fluorescent ligand that bound to a C-C-R-E-C-C sequence in the 
genetically modified carboxy terminus of the kan protein, to produce a highly fluorescent complex (FIAsH 
system, Aurora Biosciences Corporation). Following a 60 min incubation at room temperature with the 
ligand (FIAsH-EDT2), cells expressing full length kan product acquire an intense green fluorescence 
detectable by fluorescence microscopy using a fluorescein filter set. Similar experiments are performed 
using the HygeGFP target as described in Example 2 with a variety of mammalian cells, including, for 
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example, COS-1 and COS-7 cells (African green monkey), and CH0-K1 cells (Chinese hamster ovary). 
The experiments are also performed with PG12 cells (rat pheochromocytoma) and ES cells (human 
embryonic stem cells). 

Summary of experimental results. Tables 1, 2 and 3 respectively provide data on the 
efficiency of gene repair directed by single-stranded oligonucleotides. Table 1 presents data using a cell- 
free extract from human liver cells (HUH7) to catalyze repair of the point mutation in plasmid pkan s m4021 
(see Figure 1 ). Table 2 illustrates that the oligomers are not dependent on MSH2 or MSH3 for optimal 
gene repair activity. Table 3 illustrates data from the repair of a frameshift mutation (Figure 3) in the tet 
gene contained in plasmid pTetA208. Table 4 illustrates data from repair of the pkan s m4021 point 
mutation catalyzed by plant cell extracts prepared from canola and musa (banana). Colony numbers are 
presented as kan r or tef and fold increases (single strand versus double hairpin) are presented for kan r in 
Table 1. 

Figure 5A is a confocal picture of HeLa cells expressing the corrected fusion protein from 
an episomal target. Gene repair is accomplished by the action of a modified single-stranded oligonucleo- 
tide containing 3 phosphorothioate linkages at each end (3S/25G). Figure 5B represents a "Z-series" of 
HeLa cells bearing the corrected fusion gene. This series sections the cells from bottom to top and 
illustrates that the fluorescent signal is "inside the cells". 

Results. In summary, we have designed a novel class of single-stranded 
oligonucleotides with backbone modifications at the termini and demonstrate gene repair/conversion 
activity in mammalian and plant cell-free extracts. We confirm that the all DNA strand of the RNA-DNA 
double-stranded double hairpin chimera is the active component in the process of gene repair. In some 
cases, the relative frequency of repair by the novel oligonucleotides of the invention is elevated 
approximately 3-4-fold when compared to frequencies directed by chimeric RNA-DNA double hairpin 
oligonucleotides. 

This strategy centers around the use of extracts from various sources to correct a 
mutation in a plasmid using a modified single-stranded or a chimeric RNA-DNA double hairpin 
oligonucleotide. A mutation is placed inside the coding region of a gene conferring antibiotic resistance in 
bacteria, here kanamycin or tetracycline. The appearance of resistance is measured by genetic readout 
in E.coli grown in the presence of the specified antibiotic. The importance of this system is that both 
phenotypic alteration and genetic inheritance can be measured. Plasmid pK s m4021 contains a mutation 
(T-G) at residue 4021 rendering it unable to confer antibiotic resistance in E.coli. This point mutation is 
targeted for repair by oligonucleotides designed to restore kanamycin resistance. To avoid concerns of 
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plasmid contamination skewing the colony counts, the directed correction is from G-C rather than G-*T 
(wild-type). After isolation, the plasmid is electroporated into the DH10B strain of E.coli, which contains 
inactive KecA protein. The number of kanamycin colonies is counted and normalized by ascertaining the 
number of ampicillin colonies, a process that controls for the influence of electroporation. The number of 
colonies generated from three to five independent reactions was averaged and is presented for each 
experiment. A fold increase number is recorded to aid in comparison. 

The original RNA-DNA double hairpin chimera design, e.g., as disclosed in U.S. 
Patent 5,565,350, consists of two hybridized regions of a single-stranded oligonucleotide folded into a 
double hairpin configuration. The double-stranded targeting region is made up of a 5 base pair DNA/DNA 
segment bracketed by 10 base pair RNA/DNA segments. The central base pair is mismatched to the 
corresponding base pair in the target gene. When a molecule of this design is used to correct the kan s 
mutation, gene repair is observed (I in Figure 1A). Chimera II (Figure 1B) differs partly from chimera I in 
that only the DNA strand of the double hairpin is mismatched to the target sequence. When this chimera 
was used to correct the kan s mutation, it was twice as active. In the same study, repair function could be 
further increased by making the targeting region of the chimera a continuous RNA/DNA hybrid. 

Frame shift mutations are repaired. By using plasmid pT s A208, described in Figure 1 (C) 
and Figure 3, the capacity of the modified single-stranded molecules that showed activity in correcting a 
point mutation, can be tested for repair of a frameshift. To determine efficiency of correction of the 
mutation, a chimeric oligonucleotide (Tet I), which is designed to insert a T residue at position 208, is 
used. A modified single-stranded oligonucleotide (T et IX) directs the insertion of a T residue at this same 
site. Figure 3 illustrates the plasmid and target bases designated for change in the experiments. When 
all reaction components are present (extract, plasmid, oligomer), tetracycline resistant colonies appear. 
The colony count increases with the amount of oligonucleotide used up to a point beyond which the count 
falls off (Table 3). No colonies above background are observed in the absence of either extractor 
oligonucleotide, nor when a modified single-stranded molecule bearing perfect complementarity is used. 
Figure 3 represents the sequence surrounding the target site and shows that a T residue is inserted at the 
correct site. We have isolated plasmids from fifteen colonies obtained in three independent experiments 
and each analyzed sequence revealed the same precise nucleotide insertion. These data suggest that 
the single-stranded molecules used initially for point mutation correction can also repair nucleotide 
deletions. 

Comparison of phosphorothioate oligonucleotides to 2'-0-methyl substituted 
oligonucleotides. From a comparison of molecules VII and XI, it is apparent that gene repair is more 
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subject to inhibition by RNA residues than by phosphorothioate linkages. Thus, even though both of 
these oligonucleotides contain an equal number of modifications to impart nuclease resistance, XI (with 
16 phosphorothioate linkages) has good gene repair activity while VII (with 16 2-O-methyl RNA residues) 
is inactive. Hence, the original chimeric double hairpin oligonucleotide enabled correction directed, in 
large part, by the strand containing a large region of contiguous DNA residues. 

Oligonucleotides can target multiple nucleotide alterations within the same template. The 
ability of individual single-stranded oligonucleotides to correct multiple mutations in a single target 
template is tested using the plasmid pK s m4021 and the following single-stranded oligonucleotides 
modified with 3 phosphorothioate linkages at each end (indicated as underlined nucleotides): Oligol is a 
25-mer with the sequence TTCGATAAGCCTATGCTGACCC GTG corrects the original mutation present 
in the kanamycin resistance gene of pK s m4021 as well as directing another alteration 2 basepairs away in 
the target sequence (both indicated in boldface); Oligo2 is a 70-mer with the 5'-end sequence 
TTCGGCTACGACTGGGCACAACAGACAATTGGC with the remaining nucleotides being completely 
complementary to the kanamycin resistance gene and also ending in 3 phosphorothioate linkages at the 
3' end. Oligo2 directs correction of the mutation in pK s m4021 as well as directing another alteration 21 
basepairs away in the target sequence (both indicated in boldface). 

We also use additional oligonucleotides to assay the ability of individual oligonucleotides 
to correct multiple mutations in the pK s M4021 plasmid. These include, for example, a second 25-mer that 
alters two nucleotides that are three nucleotides apart with the sequence 5- 
TTGTGCCCAGTCGTAICCGAATAGC-3'; a 70-mer that alters two nucleotides that are 21 nucleotides 
apart with the sequence S-CATCAGAGCAGCCAATTGTCTGTTGTGCCCAGTCGTAGCCGAA 
TAGCCTCTCCACCCAAGCGGCCGGAGA-3'; and another 70-mer that alters two nucleotides that are 21 
nucleotides apart with the sequence 5'- 

GCTGACAGCCGGMCACGGCGGCATCAGAGCAGCCMTTGTCTGTTGTGCCCAGTCGTAGCCGAAT 
AGCCT-3'. The nucleotides in the oligonucleotides that direct alteration of the target sequence are 
underlined and in boldface. These oligonucleotides are modified in the same way as the other 
oligonucleotides of the invention. 

We assay correction of the original mutation in pK s m4021 by monitoring kanamycin 
resistance (the second alterations which are directed by Oligo2 and Oligo3 are silent with respect to the 
kanamycin resistance phenotype). In addition, in experiments with Oligo2, we also monitor cleavage of 
the resulting plasmids using the restriction enzyme Tsp509l which cuts at a specific site present only 
when the second alteration has occurred (at ATT in Oligo2). We then sequence these clones to 
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determine whether the additional, silent alteration has also been introduced. The results of an analysis 
are presented below: 





Oligol (25-mer) 


Oligo2 (70-mer) 


Clones with both sites changed 


9 


7 


Clones with a single site changed 


0 


2 


Clones that were not changed 


4 


1 



Nuclease sensitivity of unmodified DNA oligonucleotide. Electrophoretic analysis of 
nucleic acid recovered from the cell-free extract reactions conducted here confirm that the unmodified 
single-stranded 25-mer did not survive incubation whereas greater than 90% of the terminally modified 
oligos did survive (as judged by photo-image analyses of agarose gels). 

Plant extracts direct repair. The modified single-stranded constructs can be tested in 
plant cell extracts. We have observed gene alteration using extracts from multiple plant sources, 
including, for example, Arabidopsis, tobacco, banana, maize, soybean, canola, wheat, spinach as well as 
spinach chloroplast extract. We prepare the extracts by grinding plant tissue or cultured cells under liquid 
nitrogen with a mortar and pestle. We extract 3 ml of the ground plant tissue with 1 .5 ml of extraction 
buffer (20 mM HEPES, pH7.5; 5 mM Kcl; 1.5 mM MgCI 2 ; 10 mM DTT; 10% [v/v] glycerol; and 1 % [w/v] 
PVP). We then homogenize the samples with 15 strokes of a Dounce homogenizes Following 
homogenization, we incubate the samples on ice for 1 hour and centrifuge at 3000xg for 5 minutes to 
remove plant cell debris. We then determine the protein concentration in the supernatants (extracts) by 
Bradford assay. We dispense 100 |jg (protein) aliquots of the extracts which we freeze in a dry ice- 
ethanol bath and store at-80°C. 

We describe experiments using two sources here: a dicot (canola) and a monocot 
(banana, Musa acuminata cv. Rasthali). Each vector directs gene repair of the kanamycin mutation 
(Table 4); however, the level of correction is elevated 2-3 fold relative to the frequency observed with the 
chimeric oligonucleotide. These results are similar to those observed in the mammalian system wherein 
a significant improvement in gene repair occurred when modified single-stranded molecules were used. 

Tables are attached hereto. 
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Table I 



Gene repair activity is directed by single-stranded oligonucleotides. 



Oligonucleotide 



Plasmid 



Extract fug~) kan r colonies 



Fold increase 



I 
I 

II 
II 
III 
III 
IV 
IV 
V 
V 
VI 
VI 
VII 
VII 
VIII 
VIII 
IX 
IX 
X 
X 
XI 
XI 
XII 
XII 
XIII 
XIII 



pK s m4021 



10 


300 




20 


418 


l.Ox 


10 


537 




20 


748 


1.78x 


10 


3 




20 


5 


O.Olx 


10 


112 




20 


96 


0.22x 


10 


217 




20 


342 


0.8 lx 


10 


6 




20 


39 


0.093x 


10 


0 




20 


0 


Ox 


10 


3 




20 


5 


O.Olx 


10 


936 




20 


1295 


3.09x 


10 


1140 




20 


1588 


3.7x 


10 


480 




20 


681 


1.6x 


10 


18 




20 


25 


0.059x 


10 


0 




20 


4 


0.009x 


20 


0 






0 





Plasmid pK s m4021 (l jig), the indicated oligonucleotide (1,5 jag chimeric oligonucleotide 



or 0.55 |ig single-stranded oligonucleotide; molar ratio of oligo to plasmid of 360 to 1) 
and either 10 or 20 ^g of HUH7 cell-free extract were incubated 45 min at 37°C. Isolated 
plasmid DNA was electroporated into E. coli (strain DH10B) and the number of kan r 
colonies counted. The data represent the number of kanamycin resistant colonies per 10 6 
ampicillin resistant colonies generated from the same reaction and is the average of three 



WO 01/73002 



-27- 



PCT/US01/09761 



experiments (standard deviation usually less than +/- 15%). Fold increase is defined 
relative to 418 kan r colonies (second reaction) and in all reactions was calculated using 
the 20fig sample. 
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Table II 

Modified single-stranded oligomers are not dependent on MSH2 or MSH3 for optimal 

gene repair activity. 

kan r colonies 
637 
836 
781 
676 
582 
530 
332 
497 
10 
5 

14 



Chimeric oligonucleotide (1.5 jag) or modified single-stranded oligonucleotide (0.55 ug) 
was incubated with lug of plasmid pK s m4021 and 20ug of the indicated extracts. MEF 
represents mouse embryonic fibroblasts with either MSH2 (2" / ') or MSH3 (3" A ) deleted. 
MEF +/+ indicates wild-type mouse embryonic fibroblasts. The other reaction components 
were then added and processed through the bacterial readout system. The data represent the 
number of kanamycin resistant colonies per 10 6 ampicillin resistant colonies. 



A. Oligonucleotide Plasmid 



Extract 



IX (3S/25G) 

X (6S/25G) 
IX 

X 

IX 

X 

IX 

X 



HUH7 
HUH7 
MEF2 

MEF2" A 

-/- 

-/- 



MEF3 
MEF3 
MEF 
MEF 
MEF2"' 
MEF3" 
MEF 



,+/+ 
.+/+ 



.+/+ 
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Table III 

Frameshift mutation repair is directed by single-stranded oligonucleotides 

Oligonucleotide Plasmid Extract tet r colonies 

Tet IX (3S/25A; 0.5 ng) pT^OS (l|ag) - 0 

20^g 0 

Tet IX (0.5 ^g) 48 
Tet IX (1.5 fig) 130 

Tet IX (2.0 fig) 68 

Tet I (chimera; 1.5 jag) ▼ * 48 

Each reaction mixture contained the indicated amounts of plasmid and oligonucleotide. 

The extract used for these experiments came from HUH7 cells. The data represent the 

number of tetracycline resistant colonies per 10 6 ampicillin resistant colonies generated 

from the same reaction and is the average of 3 independent experiments. Tet I is a 

chimeric oligonucleotide and Tet IX is a modified single-stranded oligonucleotide that 

are designed to insert a T residue at position 208 of pT s A208. These oligonucleotides are 

equivalent to structures I and IX in Figure 2. 
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Table IV 

Plant cell-free, extracts support gene repair by single-stranded oligonucleotides 



Oligonucleotide 



Plasmid 



Extract 



kan r colonies 



II (chimera) 
IX (3S/25G) 
X(6S/25G) 

II 

IX 

X 



IX 
X 



P K s m4021 



30yg Canola 
Canola 
Canola 
Musa 
Musa 
Musa 
Canola 
Musa 

- Canola 

- Musa 



337 
763 
882 
203 
343 
746 
0 
0 
0 
0 



Canola or Musa cell-free extracts were tested for gene repair activity on the kanamycin- 
sensitive gene as previously described in (18). Chimeric oligonucleotide II (1.5 |ig) and 
modified single-stranded oligonucleotides IX and X (0.55|iig) were used to correct 
pK s m4021. Total number of kan r colonies are present per 10 7 ampicillin resistant 
colonies and represent an average of four independent experiments. 
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EXAMPLE 2 
Yeast Cell Targeting Assay Method for Base 
Alteration and Preferred Oligonucleotide Selection 

In this example, single-stranded oligonucleotides with modified backbones and double- 
hairpin oligonucleotides with chimeric, RNA-DNA backbones are used to measure gene repair using two 
episomal targets with a fusion between a hygromycin resistance gene and eGFP as a target for gene 
repair. These plasmids are pAURHYG(rep)GFP, which contains a point mutation in the hygromycin 
resistance gene (Figure 7), pAURHYG(ins)GFP, which contains a single-base insertion in the hygromycin 
resistance gene (Figure 7) and pAURHYG(A)GFP which has a single base deletion. We also use the 
plasmid containing a wild-type copy of the hygromycin-eGFP fusion gene, designated 
pAURHYG(wt)GFP, as a control. These plasmids also contain an aureobasidinA resistance gene. In 
pAURHYG(rep)GFP, hygromycin resistance gene function and green fluorescence from the eGFP protein 
are restored when a G at position 137, at codon 46 of the hygromycin B coding sequence, is converted to 
a C thus removing a premature stop codon in the hygromycin resistance gene coding region. In 
pAURHYG(ins)GFP, hygromycin resistance gene function and green fluorescence from the eGFP protein 
are restored when an A inserted between nucleotide positions 136 and 137, at codon 46 of the 
hygromycin B coding sequence, is deleted and a C is substituted for the T at position 1 37, thus correcting 
a frameshift mutation and restoring the reading frame of the hygromycin-eGFP fusion gene. 

We synthesize the set of three yeast expression constructs pAURHYG(rep)eGFP, 
pAURHYG(A)eGFP, pAURHYG(ins)eGFP, that contain a point mutation at nucleotide 137 of the 
hygromycin-B coding sequence as follows, (rep) indicates a T137-»G replacement, (A) represents a 
deletion of the G137 and (ins) represents an A insertion between nucleotides 136 and 137. We construct 
this set of plasmids by excising the respective expression cassettes by restriction digest from 
pHyg(x)EGFP and ligation into pAUR123 (Panvera, CA). We digest 10 M9 pAUR123 vector DNA, as well 
as, 10 |jg of each pHyg(x)EGFP construct with Kpnl and Sail (NEB). We gel purify each of the DNA 
fragments and prepare them for enzymatic ligation. We ligate each mutated insert into pHygEGFP vector 
at 3:1 molar ration using T4 DNA ligase (Roche). We screen clones by restriction digest, confirm by 
Sanger dideoxy chain termination sequencing and purify using a Qiagen maxiprep kit. 

We use this system to assay the ability of five oligonucleotides (shown in Figure 8) to 
support correction under a variety of conditions. The oligonucleotides which direct correction of the 
mutation in pAURHYG(rep)GFP can also direct correction of the mutation in pAURHYG(ins)GFP. Three 
of the four oligonucleotides (HygE3T/25, HygE3T/74 and HygGG/Rev) share the same 25-base sequence 
surrounding the base targeted for alteration. HygGG/Rev is an RNA-DNA chimeric double hairpin 
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oligonucleotide of the type described in the prior art. One of these oligonucleotides, HygE3T/74, is a 74- 
base oligonucleotide with the 25-base sequence centrally positioned. The fourth oligonucleotide, 
designated HygE3T/74a, is the reverse complement of HygE3T/74. The fifth oligonucleotide, designated 
Kan70T, is a non-specific, control oligonucleotide which is not complementary to the target sequence. 
Alternatively, an oligonucleotide of identical sequence but lacking a mismatch to the target or a completely 
thioate modified oligonucleotide or a completely 2-0-methylated modified oligonucleotide may be used as 
a control. 

Oligonucleotide synthesis and cells. We synthesized and purified the chimeric, double- 
hairpin oligonucleotides and single-stranded oligonucleotides (including those with the indicated 
modifications) as described in Example 1 . Plasmids used for assay were maintained stably in yeast 
{Saccharomyces cerevisiae) strain LSY678 MATorai low copy number under aureobasidin selection. 
Plasmids and oligonucleotides are introduced into yeast cells by electroporation as follows: to prepare 
electrocompetent yeast cells, we inoculate 10 ml of YPD media from a single colony and grow the 
cultures overnight with shaking at 300 rpm at 30°C. We then add 30 ml of fresh YPD media to the 
overnight cultures and continue shaking at 30°C until the OD 600 was between 0.5 and 1 .0 (3-5 hours). We 
then wash the cells by centrifuging at 4°C at 3000 rpm for 5 minutes and twice resuspending the cells in 
25 ml ice-cold distilled water. We then centrifuge at 4°C at 3000 rpm for 5 minutes and resuspend in 1 ml 
ice-cold 1 M sorbitol and then finally centrifuge the cells at 4°C at 5000 rpm for 5 minutes and resuspend 
the cells in 1 20 pi 1M sorbitol. To transform electrocompetent cells with plasmids or oligonucleotides, we 
mix 40 |jl of cells with 5 gg of nucleic acid, unless otherwise stated, and incubate on ice for 5 minutes. 
We then transfer the mixture to a 0.2 cm electroporation cuvette and electroporate with a BIO-RAD Gene 
Pulser apparatus at 1 .5 kV, 25 |jF, 200 Ct for one five-second pulse. We then immediately resuspend the 
cells in 1 ml YPD supplemented with 1M sorbitol and incubate the cultures at 30°C with shaking at 300 
rpm for 6 hours. We then spread 200 pi of this culture on selective plates containing 300 pg/ml 
hygromycin and spread 200 pi of a 10 5 dilution of this culture on selective plates containing 500 ng/ml 
aureobasidinA and/or and incubate at 30°C for 3 days to allow individual yeast colonies to grow. We then 
count the colonies on the plates and calculate the gene conversion efficiency by determining the number 
of hygromycin resistance colonies per 1 0 5 aureobasidinA resistant colonies. 

Frameshift mutations are repaired in yeast cells. We test the ability of the 
oligonucleotides shewn in Figure 8 to correct a frameshift mutation in vivo using LSY678 yeast cells 
containing the plasmid pAURHYG(ins)GFP. These experiments, presented in Table 6, indicate that these 
oligonucleotides can support gene correction in yeast cells. These data reinforce the results described in 
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Example 1 indicating that oligonucleotides comprising phosphorothioate linkages facilitate gene correction 
much more efficiently than control duplex, chimeric RNA-DNA oligonucleotides. This gene correction 
activity is also specific as transformation of cells with the control oligonucleotide Kan70T produced no 
hygromycin resistant colonies above background and thus Kan70T did not support gene correction in this 
system. In addition, we observe that the 74-base oligonucleotide (HygE3T/74) corrects the mutation in 
pAURHYG(ins)GFP approximately five-fold more efficiently than the 25-base oligonucleotide 
(HygE3T/25). We also perform control experiments with LSY678 yeast cells containing the plasmid 
pAURHYG(wt)GFP. With this strain we observed that even without added oligonucleotides, there are too 
many hygromycin resistant colonies to count. 

We also use additional oligonucleotides to assay the ability of individual oligonucleotides 
to correct multiple mutations in the pAURHYG(x)eGFP plasmid. These include, for example, one that 
alters two basepairs that are 3 nucleotides apart is a 74-mer with the sequence 5 1 - 
CTCGTGCTTTCAGCTTCGATGTAGGAGGGCGTGGGTACGTCCTGCGGGTAAATAGCTGCGCCGATG 
GTTTCTAC-3 1 ; a 74-mer that alters two basepairs that are 1 5 nucleotides apart with the sequence 5- 
CTCGTGCTTTCAGCTTCGATGTAGGAGGGCGTGGATACGTCCTGCGGGTAAACAGCTGCGCCGATG 
GTTTCTAC-3'; and a 74-mer that alters two basepairs that are 27 nucleotides apart with the sequence 5'- 
CTCGTGCTTTCAGCTTCGATGTAGGAGGGCGTGGATACGTCCTGCGGGTAAATAGCTGCGCCGACG 
GTTTCTAC. The nucleotides in these oligonucleotides that direct alteration of the target sequence are 
underlined and in boldface. These oligonucleotides are modified in the same ways as the other 
oligonucleotides of the invention. 

Oligonucleotides targeting the sense strand direct gene correction more efficiently. We 
compare the ability of single-stranded oligonucleotides to target each of the two strands of the target 
sequence of both pAURHYG(ins)GFP and pAURHYG(rep)GFP. These experiments, presented in Tables 
7 and 8, indicate that an oligonucleotide, HygE3T/74a, with sequence complementary to the sense 
strand (i.e. the strand of the target sequence that is identical to the mRNA) of the target sequence 
facilitates gene correction approximately ten-fold more efficiently than an oligonucleotide, HygE3T/74, 
with sequence complementary to the non-transcribed strand which serves as the template for the 
synthesis of RNA. As indicated in Table 7, this effect was observed over a range of oligonucleotide 
concentrations from 0-3.6 pg, although we did observe some variability in the difference between the two 
oligonucleotides (indicated in Table 7 as a fold Terence between HygE3T/74a and HygE3T/74). 
Furthermore, as shown in Table 8, we observe increased efficiency of correction by HygE3T/74a relative 
to HygE3T/74 regardless of whether the oligonucleotides were used to correct the base substitution 
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mutation in pAURHYG(rep)GFP or the insertion mutation in pAURHYG(ins)GFP. The data presented in 
Table 8 further indicate that the single-stranded oligonucleotides correct a base substitution mutation 
more efficiently than an insertion mutation. However, this last effect was much less pronounced and the 
oligonucleotides of the invention are clearly able efficiently to correct both types of mutations in yeast 
cells. In addition, the role of transcription is investigated using plasmids with inducible promoters such as 
that described in Figure 10. 

Optimization of oligonucleotide concentration. To determine the optimal concentration of 
oligonucleotide for the purpose of gene alteration, we test the ability of increasing concentrations of 
Hyg3T/74a to correct the mutation in pAURHYG(rep)GFP contained in yeast LSY678. We chose this 
assay system because our previous experiments indicated that it supports the highest level of correction. 
However, this same approach could be used to determine the optimal concentration of any given 
oligonucleotide. We test the ability of Hyg3T/74oc to correct the mutation in pAURHYG(rep)GFP 
contained in yeast LSY678 over a range of oligonucleotide concentrations from 0-10.0 pg. As shown in 
Table 9, we observe that the correction efficiency initially increases with increasing oligonucleotide 
concentration, but then declines at the highest concentration tested. 

Tables are attached hereto. 
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Table 6 

Correction of an insertion mutation in pAURHYG(ins)GFP by HygGG/Rev, HygE3T/25 and HygE3T/74 



Oligonucleotide Tested 


Colonies on 


Colonies on 


Correction 




Hygromycin 


Aureobasidin (/10 5 ) 


Efficiency 


HygGG/Rev 


3 


157 


0.02 


HygE3T/25 


64 


147 


0.44 


HygE3T/74 


280 


174 


1.61 


Kan70T 


0 







Table 7 

An oligonucleotide targeting the sense strand of the target sequence corrects more efficiently. 



Amount of Oligonucleotide (pg) 


Colonies per hyg 


romycin plate 




HygE3T/74 


HygE3T/74a 


0 


0 


0 


0.6 


24 


128 (8.4x)* 


1.2 


69 


140 (7.5x)* 


2.4 


62 


167(3.8x)* 


3.6 


29 


367 (15x)* 



* The numbers in parentheses represent the fold increase in efficiency for targeting the non-transcribed 
strand as compared to the. other strand of a DNA duplex that encodes a protein. 
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Table 8 

Correction of a base substitution mutation is more efficient than correction of a frame shift mutation. 



Oligonucleotide Tested (5 pg) 


Plasmid tested (contained in LSY678) 


pAURHYG(ins)GFP 


pAURHYG(rep)GFP 


HygE3T774 


72 


277 


HygE3T/74a 


1464 


2248 


Kan70T 


0 


0 



Table 9 

Optimization of oligonucleotide concentration in electroporated yeast cells. 



Amount (pg) 


Colonies on 


Colonies on 


Correction efficiency 




hygromycin 


aureobasidin (/10 5 ) 




0 


0 


67 


0 


1.0 


5 


64 


0.08 


2.5 


47 


30 


1.57 


5.0 


199 


33 


6.08 


7.5 


383 


39 


9.79 


10.0 


191 


33 


5.79 



Example 3 
Cultured Cell Manipulation 

Mononuclear cells are isolated from human umbilical cord blood of normal donors using 
Ficoll Hypaque (Pharmacia Biotech, Uppsala, Sweden) density centrifugation. CD34+ cells are 
immunomagneticaliy purified from mononuclear cells using either the progenitor or Multisort Kits (Miltenyi 
Biotec, Auburn, CA). Lin~CD38~ cells are purified from the mononuclear cells using negative selection 
with StemSep system according to the manufacturer's protocol (Stem Cell Technologies, Vancouver, CA). 
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Cells used for microinjection are either freshly isolated or cryopreserved and cultured in Stem Medium (S 
Medium) for 2 to 5 days prior to microinjection. S Medium contains Iscoves' Modified Dulbecco's Medium 
without phenol red (IMDM) with 100 pg/ml glutamine/penicillin/streptomycin, 50 mg/ml bovine serum 
albumin, 50 |jg/nnl bovine pancreatic insulin, 1 mg/ml human transferrin, and IMDM; Stem Cell 
Technologies), 40 pg/ml low-density lipoprotein (LDL; Sigma, St. Louis, MO), 50 mM HEPEs buffer and 
50 gM 2-mercaptoethanol, 20 ng/ml each of thrombopoietin, flt-3 ligand, stem cell factor and human IL-6 
(Pepro Tech Inc., Rocky Hill, NJ). After microinjection, cells are detached and transferred in bulk into 
wells of 48 well plates for culturing. 

35 mm dishes are coated overnight at 4° C with 50 pg/ml Fibronectin (FN) fragment CH- 
296 (Retronectin; TaKaRa Biomedicals, Panvera, Madison, Wl) in phosphate buffered saline and washed 
with IMDM containing glutamine/penicillin/streptomycin. 300 to 2000 cells are added to cloning rings and 
attached to the plates for 45 minutes at 37° C prior to microinjection. After incubation, cloning rings are 
removed and 2 ml of S Medium are added to each dish for microinjection. Pulled injection needles with a 
range of 0.22 p to 0.3 |j outer tip diameter are used. Cells are visualized with a microscope equipped 
with a temperature controlled stage set at 37° C and injected using an electronically interfaced Eppendorf 
Micromanipulator and Transjector. Successfully injected cells are intact, alive and remain attached to the 
plate post injection. Molecules that are flourescently labeled allow determination of the amount of 
oligonucleotide delivered to the cells. 

For in vitro erythropoiesis from Lin"CD38" cells, the procedure of Malik, 1998 can be 
used. Cells are cultured in ME Medium for 4 days and then cultured in E Medium for 3 weeks. 
Erythropoiesis is evident by glycophorin A expression as well as the presence of red color representing 
the presence of hemoglobin in the cultured cells. The injected cells are able to retain their proliferative 
capacity and the ability to generate myeloid and erythoid progeny. CD34+ cells can convert a normal A 
((3 A ) to sickle T ((3 s ) mutation in the p-globin gene or can be altered using any of the oligonucleotides of 
the invention herein for correction or alteration of a normal gene to a mutant gene. Alternatively, stem 
cells can be isolated from blood of humans having genetic disease mutations and the oligonucleotides of 
the invention can be used to correct a defect or to modify genomes within those cells. 

Alternatively, non-stem cell populations of cultured cells can be manipulated using any 
method known to those of skill in the art including, for example, the use of polycations, cationic lipids, 
liposomes, polyethyle^rine (PEI), electroporation, biolistics, calcium phophate precipitation, or any other 
method known in the art. 
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Notes on the tables presented below: 

Each of the following tables presents, for the specified human gene, a plurality of 
mutations that are known to confer a clinically-relevant phenotype and, for each mutation, the 
oligonucleotides that can be used to correct the respective mutation site-specifically in the human 
genome according to the present invention. 

The left-most column identifies each mutation and the clinical phenotype that the 
mutation confers. 

For most entries, the mutation is identified at both the nucleic acid and protein level. At 
the amino acid level, mutations are presented according to the following standard nomenclature. The 
centered number identifies the position of the mutated codon in the protein sequence; to the left of the 
number is the wild type residue and to the right of the number is the mutant codon. Codon numbering is 
according to the Human Gene Mutation Database, Cardiff, Wales, UK 

(http://archive.uwcm.ac.uk/search/mg/allgenes). Terminator codons are shown as "TERM". At the 
nucleic acid level, the entire triplet of the wild type and mutated codons is shown. 

The middle column presents, for each mutation, four oligonucleotides capable of 
repairing the mutation site-specifically in the human genome or in cloned human DNA including human 
DNA in artificial chromosomes, episomes, plasmids, or other types of vectors. The oligonucleotides of the 
invention, however, may include any of the oligonucleotides sharing portions of the sequence of the 
121 base sequence. Thus, oligonucleotides of the invention for each of the depicted targets may be 18, 
19, 20 up to about 121 nucleotides in length. Sequence may be added non-symmetrically. 

All oligonucleotides are presented, per convention, in the 5' to 3' orientation. The 
nucleotide that effects the change in the genome is underlined and presented in bold. 

The first of the four oligonucleotides for each mutation is a 1 21 nt oligonucleotide 
centered about the repair nucleotide. The second oligonucleotide, its reverse complement, targets the 
opposite strand of the DNA duplex for repair. The third oligonucleotide is the minimal 17 nt domain of the 
first oligonucleotide, also centered about the repair nucleotide. The fourth oligonucleotide is the reverse 
complement of the third, and thus represents the minimal 17 nt domain of the second. 

The third column of each table presents the SEQ ID NO: of the respective repair 

oligonucleotide. 
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EXAMPLE 4 

Adenosine Deaminase (ADA) 

Adenosine deaminase (ADA, EC 3.5.4.4) catalyses the deamination of adenosine and 
2-deoxyadenosine to inosine or 2-deoxyinosine respectively. ADA deficiency has been identified as the 
metabolic basis for 20-30% of cases with recessively inherited severe combined immunodeficiency 
(SCID). Affected infants are subject to recurrent chronic viral, fungal, protozoal, and bacterial infections 
and frequently present with persistent diarrhea, failure to thrive and candidiasis, in patients homozygous 
for ADA deficiency, 2'-deoxyadenosine accumulating during the rapid turnover of cells rich in DNA is 
converted back to dATP, either by adenosine kinase or deoxycytidine kinase. Many hypotheses have 
been advanced to explain the specific toxicity to the immune system in ADA deficiency. The apparently 
selective accumulation of dATP in thymocytes and peripheral blood B cells, with resultant inhibition of 
ribonucleotide reductase and DNA synthesis is probably the principal mechanism. 

The structural gene for ADA is encoded as a single 32 kb locus containing 12 exons. 
Studies of the molecular defect in ADA-deficient patients have shown that mRNA is usually detectable in 
normal or supranormal amounts. Specific base substitution mutations have been detected in the majority 
of cases with the complete deficiency. A C-to-T base substitution mutation in exon 11 accounts for a high 
proportion of these, whilst a few patients are homozygous for large deletions encompassing exon I. A 
common point mutation resulting in a heat-labile ADA has been characterised in some patients with partial 
ADA deficiency, a disorder with an apparently increased prevalence in the Caribbean. 

As yet no totally effective therapy for ADA deficiency has been reported, except in those 
few cases where bone marrow from an HLA/MLR compatible sibling donor was available. 

Two therapeutic approaches have provided long-term benefit in specific instances. First, 
reconstitution using T cell depleted mismatched sibling marrow has been encouraging, particularly in 
early presenters completely deficient in ADA. Secondly, therapy with polyethylene glycol-modified 
adenosine deaminase (PEG-ADA) for more than 5 years has produced a sustained increase in 
lymphocyte numbers and mitogen responses together with evidence of in vivo B cell function. Success 
has generally been achieved in late presenters with residual ADA activity in mononuclear cells. 

ADA deficiency has been chosen as the candidate disease for gene replacement therapy 
and the first human experiment commenced in 1 990. The clinical consequences of overexpression of 
ADA activity - one of the potential hazards of gene implant - are known and take the form of an hereditary 
haemolytic anaemia associated with a tissue-specific increase in ADA activity. The genetic basis for the 
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latter autosomal dominant disorder seemingly relates to markedly increased levels of structurally normal 
ADA mRNA. 



Table 10 

ADA Mutations and Genome-Correcting Oligos 



Clinical Phenotype & 
Mutation 


Correcting Oligos 


NO: 


Adenosine deaminase 
deficiency 
GLN3TERM 
CAGtoTAG 


AGAGACCCACCGAGCGGCGGCGGAGGGAGCAGCGCCGGGG 
CGCACGAGGGCACCATGGCCCAGACGCCCGCCTTCGACAAG 
CCCAAAGTGAGCGCGCGCGGGGGCTCCGGGGACGGGGGTC 


1 


GACCCCCGTCCCCGGAGCCCCCGCGCGCGCTCACTTTGGG 

CTTGTCGAAGGCGGGCGTCTGGGCCATGGTGCCCTCGTGCG 

CCCCGGCGCTGCTCCCTCCGCCGCCGCTCGGTGGGTCTCT 


2 


CCATGGCCCAGACGCCC 


3 


GGGCGTCTGGGCCATGG 


4 


Adenosine deaminase 
deficiency 
HIS15ASP 
CAT to GAT 


TATTTGTTCTCTCTCTCCCTTTCTCTCTCTCTTCCCCCTGCCC 
CCTTGCAGGTAGAACTGCATGTCCACCTAGACGGATCCATCA 
AGCCTGAAACCATCTTATACTATGGCAGGTAAGTCC 


5 


GGACTTACCTGCCATAGTATAAGATGGTTTCAGGCTTGATGGA 

TCCGTCTAGGTGGACATGCAGTTCTACCTGCAAGGGGGCAG 

GGGGAAGAGAGAGAGAAAGGGAGAGAGAGAACAAATA 


6 


TAGAACTGCATGTCCAC 


7 


GTGGACATGCAGTTCTA 


8 


Adenosine deaminase 
deficiency 
GLY20ARG 
GGA to AGA 


TCCCTTTCTCTCTCTCTTCCCCCTGCCCCCTTGCAGGTAGAA 
CTGCATGTCCACCTAGACGGATCCATCAAGCCTGAAACCATC 
TTATACTATGGCAGGTAAGTCCATACAGAAGAGCCCT 


9 


AGGGCTCTTCTGTATGGACTTACCTGCCATAGTATAAGATGGT 

TTCAGGCTTGATGGATCCGTCTAGGTGGACATGCAGTTCTAC 

CTGCAAGGGGGCAGGGGGAAGAGAGAGAGAAAGGGA 


10 


ACCTAGACGGATCCATC 


11 


GATGGATCCGTCTAGGT 


12 


Adenosine deaminase 

deficiency 

GLY74CYS 


CCTGGAGCTCCCAAGGGACTTGGGGAAGGTTGTTCCCAACC 

CCTTTCTTCCCTTCCCAGGGGCTGCCGGGAGGCTATCAAAAG 

GATCGCCTATGAGTTTGTAGAGATGAAGGCCAAAGAGG 


13 



GGCtoTGC 
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Clinical Phenotype & 
Mutation 


Correcting Qligos 


SEO ID 

■ NOi| 




CCICI 1 IGGCCI ICAICICIACAAACICAIAGGCGAICCI 1 1 1 

GATAGCCTCCCGGCAGCCCCTGGGAAGGGAAGAAAGGGGTT 

GGGAACAACCTTCCCCAAGTCCCTTGGGAGCTCCAGG 


14 


CTATCGCGGGCTGCCGG 


15 


CCGGCAGCCCGCGATAG 


16 


Adenosine Deaminase 
Deficiency 
ARG76TRP 
CGGtoTGG 


GCTCCCAAGGGACTTGGGGAAGGTTGTTCCCAACCCCTTTCT 
TCCCTTCCCAGGGGCTGCCGGGAGGCTATCAAAAGGATCGC 
CTATGAGTTTGTAGAGATGAAGGCCAAAGAGGGCGTGG 


17 


CCACGCCCTCTTTGGCCTTCATCTCTACAAACTCATAGGCGAT 
CCI 1 1 IGATAGCCTCCCGGCAGCCCCTGGGAAGGGAAGAAA 
GGGGTTGGGAACAACCTTCCCCAAGTCCCTTGGGAGC 


18 


GGGGCTGCCGGGAGGCT 


19 


AGCCTCCCGGCAGCCCC 


20 


Adenosine Deaminase 
Deficiency 
LYS80ARG 
AAA to AGA 


TTGGGGAAGGTTGTTCCCAACCCCTTTCTTCCCTTCCCAGGG 
GCTGCCGGGAGGCTATCAAAAGGATCGCCTATGAGTTTGTAG 
AGATGAAGGCCAAAGAGGGCGTGGTGTATGTGGAGGT 


21 


ACC 1 CCAUA 1 AUACCACGCCC 1 C 1 1 1 GGCC rTCATCTCl ACAA 
ACTCATAGGCGATCCTTTTGATAGCCTCCCGGCAGCCCCTGG 
GAAGGGAAGAAAGGGGTTGGGAACAACCTTCCCCAA 


22 


GGCTATCAAAAGGATCG 


23 


CGATCCTTTTGATAGCC 


24 


Adenosine deaminase 
deficiency 
ALA83ASP 
GCC to GAC 


GTTGTTCCCAACCCCTTTCTTCCCTTCCCAGGGGCTGCCGGG 

AGGCTATCAAAAGGATCGCCTATGAGTTTGTAGAGATGAAGG 

CCAAAGAGGGCGTGGTGTATGTGGAGGTGCGGTACAG 


25 


CTGTACCGCACCTCCACATACACCACGCCCTCTTTGGCCTTC 
ATCTCTACAAACTCATAGGCGATCC 1 1 1 1 GATAGCCTCCCGGC 
AGCCCCTGGGAAGGGAAGAAAGGGGTTGGGAACAAC 


26 


AAGGATCGCCTATGAGT 


27 


ACTCATAGGCGATCCTT 


28 


Adenosine deaminase 
deficiency 
TYR97CYS 
TATtoTGT 


AGGCTATCAAAAGGATCGCCTATGAGTTTGTAGAGATGAAGG 
CCAAAGAGGGCGTGGTGTATGTGGAGGTGCGGTACAGTCCG 
CACCTGCTGGCCAACTCCAAAGTGGAGCCAATCCCCTG 


29 


CAGGGGATTGGCTCCACTTTGGAGTTGGCCAGCAGGTGCGG 
ACTGTACCGCACCTCCACATACACCACGCCCTCTTTGGCCTT 
CATCTCTACAAACTCATAGGCGATCC 1 1 1 1 GATAGCCT 


30 
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Clinical Phenotype & 
Mutation 


Correcting OKgos 


NO: 




CGTGGTGTATGTGGAGG 


31 


CCTCCACAIACACCACG 


32 


Adenosine deaminase 
deficiency 
ARG101GLN 
CGGtoCAG 


GGATCGCCTATGAGTTTGTAGAGATGAAGGCCAAAGAGGGCG 

TGGTGTATGTGGAGGTGCGGTACAGTCCGCACCTGCTGGCC 

AACTCCAAAGTGGAGCCAATCCCCTGGAACCAGGCTGA 


33 


TCAGCCTGGTTCCAGGGGATTGGCTCCACTTTGGAGTTGGCC 

AGCAGGTGCGGACTGTACCGCACCTCCACATACACCACGCC 

CTCTTTGGCCTTCATCTCTACAAACTCATAGGCGATCC 


34 


GGAGGTGCGGTACAGTC 


35 


GACTGTACCGCACCTCC 


36 


Adenosine deaminase 
deficiency 
ARG101LEU 
CGGtoCTG 


GGATCGCCTATGAGTTTGTAGAGATGAAGGCCAAAGAGGGCG 

TGGTGTATGTGGAGGTGCGGTACAGTCCGCACCTGCTGGCC 

AACTCCAAAGTGGAGCCAATCCCCTGGAACCAGGCTGA 


37 


TCAGCCTGGTTCCAGGGGATTGGCTCCACTTTGGAGTTGGCC 

AGCAGGTGCGGACTGTACCGCACCTCCACATACACCACGCC 

CTCTTTGGCCTTCATCTCTACAAACTCATAGGCGATCC 


38 


GGAGGTGCGGTACAGTC 


39 


GACTGTACCGCACCTCC 


40 


Adenosine deaminase 
deficiency 
ARG101TRP 
CGGtoTGG 


AGGATCGCCTATGAGTTTGTAGAGATGAAGGCCAAAGAGGGC 

GTGGTGTATGTGGAGGTGCGGTACAGTCCGCACCTGCTGGC 

CAACTCCAAAGTGGAGCCAATCCCCTGGAACCAGGCTG 


41 


CAGCCTGGTTCCAGGGGATTGGCTCCACTTTGGAGTTGGCCA 

GCAGGTGCGGACTGTACCGCACCTCCACATACACCACGCCC 

TCTTTGGCCTTCATCTCTACAAACTCATAGGCGATCCT 


42 


TGGAGGTGCGGTACAGT 


43 


ACTGTACCGCACCTCCA 


44 


Adenosine deaminase 
deficiency 
PRO104LEU 
CCG to CTG 


ATGAGTTTGTAGAGATGAAGGCCAAAGAGGGCGTGGTGTATG 

TGGAGGTGCGGTACAGTCCGCACCTGCTGGCCAACTCCAAA 

GTGGAGCCAATCCCCTGGAACCAGGCTGAGTGAGTGAT 


45 


ATCACTCACTCAGCCTGGTTCCAGGGGATTGGCTCCACTTTG 
GAGTTGGCCAGCAGGTGCGGACTGTACCGCACCTCCACATA 
CACCACGCCCTCTTTGGCCTTCATCTCTACAAACTCAT 


46 


GTACAGTCCGCACCTGC 


47 


GCAGGTGCGGACTGTAC 


48 
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Clinical Phenotype & 


Correcting Oligos 


ISlQID 
NO: 


Adenosine deaminase 
deficiency 
LEU106VAL 
CTG to GTG 


TTTGTAGAGATGAAGGCCAAAGAGGGCGTGGTGTATGTGGAG 

GTGCGGTACAGTCCGCACCTGCTGGCCAACTCCAAAGTGGA 

GCCAATCCCCTGGAACCAGGCTGAGTGAGTGATGGGCC 


49 


GGCCCATCACTCACTCAGCCTGGTTCCAGGGGATTGGCTCCA 
CTTTGGAGTTGGCCAGCAGGTGCGGACTGTACCGCACCTCC 
ACATACACCACGCCCTCI 1 1 GGCCTTCATCTCTACAAA 


50 


GTCCGCACCTGCTQGCC 


51 


GGCCAGCAGGTGCGGAC 


52 


Adenosine deaminase 
deficiency 
LEU107PRO 
CTG to CCG 


TAGAGATGAAGGCCAAAGAGGGCGTGGTGTATGTGGAGGTG 
CGGTACAGTCCGCACCTGCTGGCCAACTCCAAAGTGGAGCC 
AATCCCCTGGAACCAGGCTGAGTGAGTGATGGGCCTGGA 


53 


TCCAGGCCCATCACTCACTCAGCCTGGTTCCAGGGGATTGGC 
TCCACI 1 IGGAGTTGGCCAGCAGGTGCGGACTGTACCGCAC 
CTCCACATACACCACGCCCTCTTTGGCCTTCATCTCTA 


54 


GCACCTGCIGGCCAACT 


55 


AGTTGGCCAGCAGGTGC 


56 


Adenosine deaminase 
deficiency 
PR0126GLN 
CCA to CAA 


GCCI ICCI 1 1 IGCUICAGGCCCAICCUIACICCICICCIUAC 

ACAGAGGGGACCTCACCCCAGACGAGGTGGTGGCCCTAGTG 

GGCCAGGGCCTGCAGGAGGGGGAGCGAGACTTCGGGGT 


57 


ACCCCGAAGTCTCGCTCCCCCTCCTGCAGGCCCTGGCCCAC 
TAGGGCCACCACCTCGTCTGGGGTGAGGTCCCCTCTGTGTG 
AGGAGAGGAGTAGGGATGGGCCTGAGGCAAAAGGAAGGC 


58 


CCTCACCCCAGACGAGG 


59 


CCTCGTCTGGGGTGAGG 


60 


Adenosine deaminase 

deficiency 

VAL129MET 

o I b tO A I b 


TTTGCCTCAGGCCCATCCCTACTCCTCTCCTCACACAGAGGG 

GACCTCACCCCAGACGAGGTGGTGGCCCTAGTGGGCCAGGG 

CCTGCAGGAGGGGGAGCGAGACTTCGGGGTCAAGGCCC 


61 


GGGCCTTGACCCCGAAGTCTCGCTCCCCCTCCTGCAGGCCC 
TGGCCCACTAGGGCCACCACCTCGTCTGGGGTGAGGTCCCC 
TCTGTGTGAGGAGAGGAGTAGGGATGGGCCTGAGGCAAA 


62 


CAGACGAGGTGGTGGCC 


63 


GGCCACCACCTCGTCTG 


64 
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Clinical Phenotype & 


Correcting Oligbs B; ; ?if 


SEQ \D 

NO: 


Adenosine deaminase 
deficiency 
GLY140GLU 
GGG to GAG 


ACAGAGGGGACCTCACCCCAGACGAGGTGGTGGCCCTAGTG 
GGCCAGGGCCTGCAGGAGGGGGAGCGAGACTTCGGGGTCA 
AGGCCCGGTCCATCCTGTGCTGCATGCGCCACCAGCCCAG 


65 


CTGGGCTGGTGGCGCATGCAGCACAGGATGGACCGGGCCTT 
GACCCCGAAGTCTCGCTCCCCCTCCTGCAGGCCCTGGCCCA 
CTAGGGCCACCACCTCGTCTGGGGTGAGGTCCCCTCTGT 


66 


GCAGGAGGGGGAGCGAG 


67 


CTCGCTCCCCCTCCTGC 


68 


Adenosine deaminase 
deficiency 
ARG142GLN 
CGAtoCAA 


GGGACCTCACCCCAGACGAGGTGGTGGCCCTAGTGGGCCAG 

GGCCTGCAGGAGGGGGAGCGAGACTTCGGGGTCAAGGCCC 

GGTCCATCCTGTGCTGCATGCGCCACCAGCCCAGTGAGTA 


69 


TACTCACTGGGCTGGTGGCGCATGCAGCACAGGATGGACCG 
GGCCTTGACCCCGAAGTCTCGCTCCCCCTCCTGCAGGCCCT 
GGCCCACTAGGGCCACCACCTCGTCTGGGGTGAGGTCCC 


70 


GGGGGAGCGAGACTTCG 


71 


CGAAGTCTCGCTCCCCC 


72 


Adenosine deaminase 
deficiency 
ARG142TERM 
CGAtoTGA 


GGGGACCTCACCCCAGACGAGGTGGTGGCCCTAGTGGGCCA 

GGGCCTGCAGGAGGGGGAGCGAGACTTCGGGGTCAAGGCC 

CGGTCCATCCTGTGCTGCATGCGCCACCAGCCCAGTGAGT 


73 


ACTCACTGGGCTGGTGGCGCATGCAGCACAGGATGGACCGG 
GCCTTGACCCCGAAGTCTCGCTCCCCCTCCTGCAGGCCCTG 
GCCCACTAGGGCCACCACCTCGTCTGGGGTGAGGTCCCC 


74 


AGGGGGAGCGAGACTTC 


75 


GAAGTCTCGCTCCCCCT 


76 


Adenosine deaminase 

deficiency 

ARG149GLN 

ubb 10 L>Au 


TGGTGGCCCTAGTGGGCCAGGGCCTGCAGGAGGGGGAGCG 
AGACTTCGGGGTCAAGGCCCGGTCCATCCTGTGCTGCATGC 
GCCACCAGCCCAGTGAGTAGGATCACCGCCCTGCCCAGGG 


77 


CCCTGGGCAGGGCGGTGATCCTACTCACTGGGCTGGTGGCG 

CATGCAGCACAGGATGGACCGGGCCTTGACCCCGAAGTCTC 

GCTCCCCCTCCTGCAGGCCCTGGCCCACTAGGGCCACCA 


78 


CAAGGCCCGGTCCATCC 


79 


GGATGGACCGGGCCTTG 


80 
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Clinical Phenotype & 
Mutation 


Correcting Oiigos 


Millie 

NO: 


Adenosine deaminase 

deficiency 

ARG149TRP 

UbbtO Ibb 


GTGGTGGCCCTAGTGGGCCAGGGCCTGCAGGAGGGGGAGC 
GAGACTTCGGGGTCAAGGCCCGGTCCATCCTGTGCTGCATG 
CGCCACCAGCCCAGTGAGTAGGATCACCGCCCTGCCCAGG 


81 


CCTGGGCAGGGCGGTGATCCTACTCACTGGGCTGGTGGCGC 

ATGCAGCACAGGATGGACCGGGCCTTGACCCCGAAGTCTCG 

CTCCCCCTCCTGCAGGCCCTGGCCCACTAGGGCCACCAC 


82 


TCAAGGCCCGGTCCATC i 


83 


GATGGACCGGGCCTTGA 


84 


Adenosine deaminase 

deficiency 

LEU152MET 

PTO +n A TO 


CTAGTGGGCCAGGGCCTGCAGGAGGGGGAGCGAGACTTCG 
GGGTCAAGGCCCGGTCCATCCTGTGCTGCATGCGCCACCAG 
CCCAGTGAGTAGGATCACCGCCCTGCCCAGGGCCGCCCGT 


85 


ACGGGCGGCCCTGGGCAGGGCGGTGATCCTACTCACTGGG 

CTGGTGGCGCATGCAGCACAGGATGGACCGGGCCTTGACCC 

CGAAGTCTCGCTCCCCCTCCTGCAGGCCCTGGCCCACTAG 


86 


GGTCCATCCTGTGCTGC 


87 


GCAGCACAGGATGGACC 


88 


Adenosine deaminase 
deficiency 

ARG156CYS 

nrir tn top 
UoU lO I bU 


GGCCTGCAGGAGGGGGAGCGAGACTTCGGGGTCAAGGCCC 
GGTCCATCCTGTGCTGCATGCGCCACCAGCCCAGTGAGTAG 
GATCACCGCCCTGCCCAGGGCCGCCCGTCTCACCCTGGCC 


89 


GGCCAGGGTGAGACGGGCGGCCCTGGGCAGGGCGGTGATC 
CTACTCACTGGGCTGGTGGCGCATGCAGCACAGGATGGACC 
GGGCCTTGACCCCGAAGTCTCGCTCCCCCTCCTGCAGGCC 


90 


GCTGCATGCGCCACCAG 


91 


CTGGTGGCGCATGCAGC 


92 


Adenosine deaminase 
deficiency 
ARG156HIS 
CGC to CAC 


GCCTGCAGGAGGGGGAGCGAGACTTCGGGGTCAAGGCCCG 
GTCCATCCTGTGCTGCATGCGCCACCAGCCCAGTGAGTAGG 
ATCACCGCCCTGCCCAGGGCCGCCCGTCTCACCCTGGCCC 


no 

93 


GGGCCAGGGTGAGACGGGCGGCCCTGGGCAGGGCGGTGAT 
CCTACTCACTGGGCTGGTGGCGCATGCAGCACAGGATGGAC 
CGGGCCTTGACCCCGAAGTCTCGCTCCCCCTCCTGCAGGC 


94 


CTGCATGCGCCACCAGC 


95 


GCTGGTGGCGCATGCAG 


96 
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Clinical Phenotype & 




Correcting Oligos 


isiiai 

liter 


Adenosine deaminase 

deficiency 

VAL177MET 


CTGCCCACAGACTGGTCCCCCAAGGTGGTGGAGCTGTGTAA 
GAAGTACCAGCAGCAGACCGTGGTAGCCATTGACCTGGCTG 
GAGATGAGACCATCCCAGGAAGCAGCCTCTTGCCTGGAC 


97 


GTCCAGGCAAGAGGCTGCTTCCTGGGATGGTCTCATCTCCAG 

CCAGGTCAATGGCTACCACGGTCTGCTGCTGGTACTTCTTAC 

ACAGCTCCACCACCTTGGGGGACCAGTCTGTGGGCAG 


98 


AGCAGACCGTGGTAGCC 


99 


GGCTACCACGGTCTGCT J 


100 


Adenosine deaminase 

deficiency 

ALA179ASP 

OL/Lr lO OALr 


CAGACTGGTCCCCCAAGGTGGTGGAGCTGTGTAAGAAGTAC 
CAGCAGCAGACCGTGGTAGCCATTGACCTGGCTGGAGATGA 
GACCATCCCAGGAAGCAGCCTCTTGCCTGGACATGTCCA 


101 


TGGACATGTCCAGGCAAGAGGCTGCTTCCTGGGATGGTCTCA 
TCTCCAGCCAGGTCAATGGCTACCACGGTCTGCTGCTGGTAC 
TTCTTACACAGCTCCACCACCTTGGGGGACCAGTCTG 


102 


CGTGGTAGCCATTGACC 


103 


GGTCAATGGCTACCACG 


104 


Adenosine deaminase 

deficiency 

GLN199PRO 


CCATTGACCTGGCTGGAGATGAGACCATCCCAGGAAGCAGC 
CTCTTGCCTGGACATGTCCAGGCCTACCAGGTGGGTCCTGT 
GAGAAGGAATGGAGAGGCTGGCCCTGGGTGAGCTTGTCT 


105 


AGACAAGCTCACCCAGGGCCAGCCTCTCCATTCCTTCTCACA 
GGACCCACCTGGTAGGCCTGGACATGTCCAGGCAAGAGGCT 
GCTTCCTGGGATGGTCTCATCTCCAGCCAGGTCAATGG 


106 


ACATGTCCAGGCCTACC 


107 


GGTAGGCCTGGACATGT 


108 


Adenosine deaminase 
deficiency 
ARG211CYS 
CGT to TGT 


GCTAGGGCACCCATGACCTGGCTCTCCCCCTTCCAGGAGGC 
TGTGAAGAGCGGCATTCACCGTACTGTCCACGCCGGGGAGG 
TGGGCTCGGCCGAAGTAGTAAAAGAGGTGAGGGCCTGGG 


109 


CCUAGGCCC 1 CACC rCTTTTACTACTI CGGCCGAGCCGACU 1 
CCCCGGCGTGGACAGTACGGTGAATGCCGCTCTTCACAGCC 
TCCTGGAAGGGGGAGAGCCAGGTCATGGGTGCCCTAGC 


110 


GCATTCACCGTACTGTC 


111 


GACAGTACGGTGAATGC 


112 
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Clinical Piienotype & 
Mutation 


Correcting OHgos 


NO: 


Adenosine deaminase 

deficiency 

ARG211HIS 

PPT +r\ PAT 
L>o I TO OA I 


CTAGGGCACCCATGACCTGGCTCTCCCCCTTCCAGGAGGCT 
GTGAAGAGCGGCATTCACCGTACTGTCCACGCCGGGGAGGT 
GGGCTCGGCCGAAGTAGTAAAAGAGGTGAGGGCCTGGGC 


113 


GCCCAGGUUUICACCICI 1 1 1 AC I AC 1 I CGGCCGAGCCCACC 

TCCCCGGCGTGGACAGTACGGTGAATGCCGCTCTTCACAGC 

CTCCTGGAAGGGGGAGAGCCAGGTCATGGGTGCCCTAG 


114 


CATTCACCGTACTGTCC 


115 


GGACAGTACGGTGAATG 


116 


Adenosine deaminase 

deficiency 

ALA215THR 

bUU TO ALU 


ATGACCTGGCTCTCCCCCTTCCAGGAGGCTGTGAAGAGCGG 

CATTCACCGTACTGTCCACGCCGGGGAGGTGGGCTCGGCCG 

AAGTAGTAAAAGAGGTGAGGGCCTGGGCTGGCCATGGGG 


117 


CCCCA 1 GGCCAGCCCAGGCCC 1 CACC 1 C 1 1 1 1 AC 1 AC 1 1 CGG 
CCGAGCCCACCTCCCCGGCGTGGACAGTACGGTGAATGCCG 
CTCTTCACAGCCTCCTGGAAGGGGGAGAGCCAGGTCAT 


118 


CTGTCCACGCCGGGGAG 


119 


CTCCCCGGCGTGGACAG 


120 


Adenosine deaminase 

deficiency 

GLY216ARG 

bob tO Abb 


ACCTGGCTCTCCCCCTTCCAGGAGGCTGTGAAGAGCGGCAT 

TCACCGTACTGTCCACGCCGGGGAGGTGGGCTCGGCCGAAG 

TAGTAAAAGAGGTGAGGGCCTGGGCTGGCCATGGGGTCC 


121 


GGACCCCA 1 GGCCAGCCCAGGCCC 1 CACC rCTTTTACTACTl 

CGGCCGAGCCCACCTCCCCGGCGTGGACAGTACGGTGAATG 

CCGCTCTTCACAGCCTCCTGGAAGGGGGAGAGCCAGGT 


122 


TCCACGCCGGGGAGGTG 


123 


CACCTCCCCGGCGTGGA 


124 


Adenosine deaminase 
deficiency 
GLU217LYS 
GAG to AAG 


TAAATATAAAAATTAA a a /-^ /""> AT" /">"T" A A A A AAA A A A 1 1 A A 

TGGCTCTCCCCCTTCCAGGAGGCTGTGAAGAGCGGCATTCA 

CCGTACTGTCCACGCCGGGGAGGTGGGCTCGGCCGAAGTAG 

TAAAAGAGGTGAGGGCCTGGGCTGGCCATGGGGTCCCTC 


125 


GAGGGACCCCATGGCCAGCCCAGGCCCTCACCTCTTTTACTA 
CTTCGGCCGAGCCCACCTCCCCGGCGTGGACAGTACGGTGA 
ATGCCGCTCTTCACAGCCTCCTGGAAGGGGGAGAGCCA 


126 


ACGCCGGGGAGGTGGGC 


127 


GCCCACCTCCCCGGCGT 


128 
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Clinical Rienotype & 


Correcting Oligos 


NO: 


Adenosine deaminase 

deficiency 

THR233ILE 

APA + rt ATA 
AO A 10 A 1 A 


CTGCCTCCTCCCATACTTGGCTCTATTCTGCTTCTCTACAGGC 
TGTGGACATACTCAAGACAGAGCGGCTGGGACACGGCTACC 
ACACCCTGGAAGACCAGGCCC 1 1 1 ATAACAGGCTGCG 


129 


CGCAGCCTGTTATAAAGGGCCTGGTCTTCCAGGGTGTGGTAG 
CCGTGTCCCAGCCGCTCTGTCTTGAGTATGTCCACAGCCTGT 
AGAGAAGCAGAATAGAGCCAAGTATGGGAGGAGGCAG 


130 


ACTCAAGACAGAGCGGC 


131 


GCCGCTCTGTCTTGAGT 


132 


Adenosine deaminase 
deficiency 
ARG253PRO 
Ubb tO bub 


CAGAGCGGCTGGGACACGGCTACCACACCCTGGAAGACCAG 
GCCCI 1 IATAACAGGCTGCGGCAGGAAAACATGCACTTCGAG 
GTAAGCGGGCCAGGGAGTGGGGAGGAACCATCCCCGGC 


133 


GCCGGGGATGGTTCCTCCCCACTCCCTGGCCCGCTTACCTC 
GAAGTGCATG 1 1 1 1 CCTGCCGCAGCCTGTTATAAAGGGCCTG 
GTCTTCCAGGGTGTGGTAGCCGTGTCCCAGCCGCTCTG 


134 


CAGGCTGCGGCAGGAAA 


135 


TTTCCTGCCGCAGCCTG 


136 


Adenosine deaminase 

deficiency 

GLN254TERM 

UAb tO 1 Ab 


GAGCGGCTGGGACACGGCTACCACACCCTGGAAGACCAGGC 
CCTTTATAACAGGCTGCGGCAGGAAAACATGCACTTCGAGGT 
AAGCGGGCCAGGGAGTGGGGAGGAACCATCCCCGGCTG 


137 


CAGCCGGGGATGGTTCCTCCCCACTCCCTGGCCCGCTTACC 
TCGAAGTGCATGTTTTCCTGCCGCAGCCTGTTATAAAGGGCC 
TGGTCTTCCAGGGTGTGGTAGCCGTGTCCCAGCCGCTC 


138 


GGCTGCGGCAGGAAAAC 


139 


GTTTTCCTGCCGCAGCC 


140 


Adenosine deaminase 
deficiency 
PR0274LEU 
CCG to CTG 


CCACACACCTGCTCTTCCAGATCTGCCCCTGGTCCAGCTACC 

TCACTGGTGCCTGGAAGCCGGACACGGAGCATGCAGTCATT 

CGGTGAGCTCTGTTCCCCTGGGCCTGTTCAATTTTGTT 


141 


AACAAAATTGAACAGGCCCAGGGGAACAGAGCTCACCGAATG 

ACTGCATGCTCCGTGTCCGGCTTCCAGGCACCAGTGAGGTA 

GCTGGACCAGGGGCAGATCTGGAAGAGCAGGTGTGTGG 


142 


CTGGAAGCCGGACACGG 


143 


CCGTGTCCGGCTTCCAG 


144 
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Clinical Pnenotype & 
Mutation 


Correcting ORgos 


SEQW 
NO: 


Adenosine deaminase 

deficiency 

SER291LEU 

1 10 II o 


GGAGGCTGATTCTCTCCTCCTCCCTCTTCTGCAGGCTCAAAA 
ATGACCAGGCTAACTACTCGCTCAACACAGATGACCCGCTCA 
TCTTCAAGTCCACCCTGGACACTGATTACCAGATGAC 


145 


GTCATCTGGTAATCAGTGTCCAGGGTGGACTTGAAGATGAGC 
GGGTCATCTGTGTTGAGCGAGTAGTTAGCCTGGTCAI 1 1 1 TGA 
GCCTGCAGAAGAGGGAGGAGGAGAGAATCAGCCTCC 


146 


TAACTACTCGCTCAACA 


147 


tgttgagcgagtagtta 


148 


Adenosine deaminase 

deficiency 

PR0297GLN 

lUb tO OAvj 


CCTCCCTCTTCTGCAGGCTCAAAAATGACCAGGCTAACTACT 

CGCTCAACACAGATGACCCGCTCATCTTCAAGTCCACCCTGG 

ACACTGATTACCAGATGACCAAACGGGACATGGGCTT 


149 


AAGCCCATGTCCCGTTTGGTCATCTGGTAATCAGTGTCCAGG 
GTGGACTTGAAGATGAGCGGGTCATCTGTGTTGAGCGAGTAG 
TTAGCCTGGTCA 1 1 1 1 1 GAGCCTGCAGAAGAGGGAGG 


150 


AGATGACCCGCTCATCT 


151 


AGATGAGCGGGTCATCT 


152 


Adenosine deaminase 
deficiency 
LEU304ARG 
U 1 o to L»ovji 


AAAATGACCAGGCTAACTACTCGCTCAACACAGATGACCCGC 

TCATCTTCAAGTCCACCCTGGACACTGATTACCAGATGACCAA 

ACGGGACATGGGCTTTACTGAAGAGGAGTTTAAAAG 


153 


CTTTTAAACTCCTCTTCAG 1 AAAGCCCATG 1 CCCGTTTGGTCA 

TCTGGTAATCAGTGTCCAGGGTGGACTTGAAGATGAGCGGGT 

CATCTGTGTTGAGCGAGTAGTTAGCCTGGTCATTTT 


154 


GTCCACCCIGGACACTG 


155 


CAGTGTCCAGGGTGGAC 


156 


Adenosine deaminase 
deficiency 
ALA329VAL 
C-to-T at base 1081 

V*' IV 1 \A V MUWw 1 W 1 


GCCTTC 1 1 1 GTTCTCTGGTTCCATGTTGTCTGCCATTCTGGCC 
TTTCCAGAACATCAATGCGGCCAAATCTAGTTTCCTCCCAGAA 
GATGAAAAGAGGGAGCTTCTCGACCTGCTCTATAA ! 


157 


TTATAGAGCAGGTCGAGAAGC 1 CCC 1 C 1 1 1 1 CA 1 C 1 1 C 1 GGGA 

GGAAACTAGATTTGGCCGCATTGATGTTCTGGAAAGGCCAGA 

ATGGCAGACAACATGGAACCAGAGAACAAAGAAGGC 


158 


CATCAATGCGGCCAAAT 


159 


Al 1 IGGCCGCAI IGAIG 


160 
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EXAMPLE 5 

P53 Mutations 

The p53 gene codes for a protein that acts as a transcription factor and serves as a key 
regulator of the cell cycle. Mutation in this gene is probably the most significant genetic change 
characterizing the transformation of cells from normalcy to malignancy. 

Inactivation of p53 by mutation disrupts the cell cycle which, in turn, sets the stage for 
tumor formation. Mutations in the p53 gene are among the most commonly diagnosed genetic disorders, 
occuring in as many as 50% of cancer patients. For some types of cancer, most notably of the breast, 
lung and colon, p53 mutations are the predominant genetic alternations found thus far. These mutations 
are associated with genomic instability and thus an increased susceptibility to cancer. Some p53 lesions 
result in malignancies that are resistant to the most widely used therapeutic regimens and therefore 
demand more aggressive treatment 

That p53 is associated with different malignant tumors is illustrated in the Li-Fraumeni 
autosomal dominant hereditary disorder characterized by familial multiple tumors due to mutation in the 
p53 gene. Affected individuals can develop one or more tumors, including: brain (12%); soft-tissue 
sarcoma (12%); breast cancer (25%); adrenal tumors (1%); bone cancer (osteosarcoma) (6%); cancer of 
the lung, prostate, pancreas, and colon as well as lymphoma and melanoma can also occur. 

Certain of the most frequently mutated codons are codons 175, 248 and 273, however a 
variety of oligonucleotides are described below in the attached table. 

Table 11 

p53 Mutations and Genome-Correcting Oliqos 



Cfim'caf Phenotype & 


Correcting Oligos 


NO: 


In 2 families with 
Li-Fraumeni 
syndrome, there was a 
C-to-T mutation at the 
first nucleotide of 
codon 248 which 
changed arginine 
tryptophan. 


GACTGTACCACCATCCACTACAACTACATGTGTAACAGTTCC1 
GCATGGGCGGCATGAACCGGAGGCCCATCCTCACCATCATC 
ACACTGGAAGACTCCAGGTCAGGAGCCACTTGCCACC 


161 


GGTGGCMGTGGCTCCTGACCTGGAGTCTTCCAGTGTGATG/ 
TGGTGAGGATGGGCCTCCGGTTCATGCCGCCCATGCAGGAA 
CTGTTACACATGTAGTTGTAGTGGATGGTGGTACAGTC 


\ 162 


GCATGAACCGGAGGCCC 


163 
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Climcai Pbenotype & 
Mutation 


Correcting Oltgos 


SEQID 




GGGCCTCCGGTTCATGC 


164 


In a family with the 
Li-Fraumeni 
syndrome, a G-to-A 
mutation at the first 
nucleotide ofcodon 
258 resulting in the 
substitution of lysine 
for glutamic acid. 


TGTAACAGTTCCTGCATGGGCGGCATGAACCGGAGGCCCAT 

CCTCACCATCATCACACTGGAAGACTCCAGGTCAGGAGCCAC 

TTGCCACCCTGCACACTGGCCTGCTGTGCCCCAGCCTC 


165 


GAGGCTGGGGCACAGCAGGCCAGTGTGCAGGGTGGCAAGT 

GGCTCCTGACCTGGAGTCTTCCAGTGTGATGATGGTGAGGAT 

GGGCCTCCGGTTCATGCCGCCCATGCAGGAACTGTTACA 


166 


TCACACTGGAAGACTCC 


167 


GGAGTCTTCCAGTGTGA 


168 


In a family with the 
Li-rrauiTieni 
syndrome, a G-to-T 
mutation at 
the first nucleotide of 
codon 245 resulting in 
the substitution of 
cysteine for glycine. 


GTTGGCTCTGACTGTACCACCATCCACTACAACTACATGTGTA 

A P A fTTTPPTfi P ATY^Pf^ P fil P P ATY2 A A PPf^P A PP P ATPPTP 

ACCATCATCACACTGGAAGACTCCAGGTCAGGAGCCA 


169 


A gly245-to-ser, 

ooU-IO-AvjVw/, 

mutation was found in 
a patient in whom 
osteosarcoma was 
diagnosed at the age 
of 18 years. 


TGGCTCCTGACCTGGAGTCTTCCAGTGTGATGATGGTGAGGA 

TPPPPPTPPPPTTP ATr^O^HHf^H ATPP A PP A A PTPTT A P A P A 

1 vjooOO 1 LrUoo 1 1 oA 1 bUUoOUUA 1 oLrAooAAU loll AOAOA 

TGTAGTTGTAGTGGATGGTGGTACAGTCAGAGCCAAC 


170 


GCATGGGCGGCATGAAC 


171 


GTTCATGCCGCCCATGC j 


172 


In a family with the 
Li-Fraumeni 
syndrome, a germline 
mutation at codon 252: 

d 1 -lU-O Lrlldfiyu dL Ulc 

second position 
resulted in substitution 
of proline for leucine. 


TCCACTACAACTACATGTGTAACAGTTCCTGCATGGGCGGCA 
TGAACCGGAGGCCCATCCICACCATCATCACACTGGAAGACT 
CCAGGTCAGGAGCCACTTGCCACCCTGCACACTGGCC 


173 


GGCCAGTGTGCAGGGTGGCAAGTGGCTCCTGACCTGGAGTC 
TTCCAGTGTGATGATGGTGAGGATGGGCCTCCGGTTCATGCC 
GCCCATGCAGGAACTGTTACACATGTAGTTGTAGTGGA 


174 


GCCCATCCICACCATCA 


175 


TGATGGTGAGGATGGGC 


176 
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Clinical Rienotype & 
Mutation 


Correcting Oligos 


Siiiiil 
liio. 


Researchers analyzed 
for mutations in p53 
hepatocellular 
carcinomas from 


TACCACCATCCACTACAACTACATGTGTAACAGTTCCTGCATG 

GGCGGCATGAACCGGAGGCCCATCCTCACCATCATCACACT 

GGAAGACTCCAGGTCAGGAGCCACTTGCCACCCTGCA 


177 


patients in Qidong, an 
area of high incidence 
in China, in which both 
hepatitis B virus and 


TGCAGGGTGGCAAGTGGCTCCTGACCTGGAGTCTTCCAGTG 
TGATGATGGTGAGGATGGGCCTCCGGTTCATGCCGCCCATG 
CAGGAACTGTTACACATGTAGTTGTAGTGGATGGTGGTA 


178 


aflatoxin B1 are risk 






factors. Eight of 16 
tumors had a point 
mutation at the third 
base position of codon 
249. The G-to-T 
mutation at codon 249 
led to a change from 
arginine to serine 
(AGGtoAGT). 


AACCGGAGGCCCATCCT 


179 


AGGATGGGCCTCCGGTT 


180 


In cases of 
hepatocellular 
carcinoma in southern 


CTGGCCAAGACCTGCCCTGTGCAGCTGTGGGTTGATTCCACA 
CCCCCGCCCGGCACCCGCGTCCGCGCCATGGCCATCTACAA 
GCAGTCACAGCACATGACGGAGGTTGTGAGGCGCTGCC 


181 


Africa, a G-to-T 
substitution in codon 
157 resulting in a 
change from valine to 
phenylalanine. 


GGCAGCGCCTCACAACCTCCGTCATGTGCTGTGACTGCTTGT 
AGATGGCCATGGCGCGGACGCGGGTGCCGGGCGGGGGTGT 
GGAATCAACCCACAGCTGCACAGGGCAGGTCTTGGCCAG 


182 


GCACCCGCGTCCGCGCC 


183 




GGCGCGGACGCGGGTGC 


184 


In a family with 
Li-Fraumeni in which 
noncancerous skin 


TTGGCTCTGACTGTACCACCATCCACTACAACTACATGTGTAA 
CAGTTCCTGCATGGGCGGCATGAACCGGAGGCCCATCCTCA 
CCATCATCACACTGGAAGACTCCAGGTCAGGAGCCAC 


185 


fibroblasts from 
affected individuals 
showed an unusual 
radiation-resistant 


GTGGCTCCTGACCTGGAGTCTTCCAGTGTGATGATGGTGAGG 
ATGGGCCTCCGGTTCATGCCGCCCATGCAGGAACTGTTACAC 
ATGTAGTTGTAGTGGATGGTGGTACAGTCAGAGCCAA 


186 


{JIlCNUiyjJc, d JJUllll 

mutation in codon 245 
of the P53 gene. A 
change from GGC to 
GAC predicted 
substitution of aspartic 
acid for glycine. 


CATGGGCGGCATGAACC 


187 


GGTTCATGCCGCCCATG 


188 
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Clinical Phenotype & 
Mutation 


Correcting Oligos 

• 


SEQlD 

; NO: 


In 2 of 8 families with 
Li-Fraumeni 
syndrome, a mutation 
in codon 248: a 
CGG-to-CAfi chanap 
resulting in substitution 
of glutamine for 
arginine. 


AUTGTACCACCATCCACTACAACTACATGTGTAACAGTTCCTG 
CATGGGCGGCATGAACCGGAGGCCCATCCTCACCATCATCA 

P APTf^n A A A PTP P A f^f^TP A A PP P A rTTP p p a p p p 


189 


gggtggcaagtggctcctgacctggagtcttccagtgtgat 
gatggtgaggatgggcctccggttcatgccgcccatgcagg 
mctgttacacatgtagttgtagtggatggtggtacagt 


190 


CATGAACCGGAGGCCCA 


191 


TGGGCCTCCGGTTCATG 


192 


In 9 members of an 
extended family with 
Li-Fraumeni 
syndrome, a germline 
mutation at codon 133 
(ATG-to-ACG), 
resulted in the 
substitution of 
threonine for 
methionine (M133T), 
and completely 
cosegregated with the 
cancer syndrome. 


CCCTGAC 1 1 1 CAACTCTGTCTCCTTCCTCTTCCTACAGTACTC 
CCCTGCCCTCAACAAGAIGI 1 1 1 GCCMCTGGCCAAGACCTG 
CCCTGTGCAGCTGTGGGTTGATTCCACACCCCCGCC 


193 


GGCGGGGGTGTGGAATCAACCCACAGCTGCACAGGGCAGGT 
CTTGGCCAGTTGGCAAAACATCTTGTTGAGGGCAGGGGAGTA 
CTGTAGGAAGAGGAAGGAGACAGAGTTGAAAGTCAGGG 


194 


CAACAAGATGTTTTGCC 


195 


GGCAAMCATCTTGTTG 


196 


in 1 pedigree 
consistent with the 
Li-Fraumeni 
syndrome, a germline 
G-to-T transversion at 
codon 272 (valine to 
leucine) was found. 


TPTT/^/^TTOTOTTTTO^T A T /~\ f\~V /~\ A ^N"T" A /""**T"/"\ /"*\"T" a a tat a y-v-r-r^ <»"n 

TUTTbCTTCTC 1 1 1 1 CCTATCCTGAGTAGTGGTAATCTACTGG 

GACGGAACAGCTTTGAGGTGCGTGTTTGTGCCTGTCCTGGGA 

GAGACCGGCGCACAGAGGAAGAGAATCTCCGCAAGA 


197 


IUI IvjUbbAbAI 1 L. IOTTCC/TCTGTGCGCCGGTCTCTCCCAG 
GACAGGCACAAACACGCACCTCAAAGCTGTTCCGTCCCAGTA 
GATTACCACTACTCAGGATAGGAAAAGAGAAGCAAGA ! 


198 


GCTTTGAGGTGCGTGTT 




AACACGCACCTCAAAGC 


200 


mutation due to a 
TCC-to-TTC change 
was found in a patient 
with hepatoblastoma 
and multiple foci of 


1 1 A 1 L> 1 L>U 1 Abvj 1 1 buO 1 U 1 oAL> 1 o 1 AL/UAL.UA 1 OUAU TALAA 
CTACATGTGTAACAGTTCCTGCATGGGCGGCATGMCCGGAG 
GCCCATCCTCACCATCATCACACTGGAAGACTCCAG 


201 


CTGGAGTCTTCCAGTGTGATGATGGTGAGGATGGGCCTCCG 
GTTCATGCCGCCCATGCAGGAACTGTTACACATGTAGTTGTA 
GTGGATGGTGGTACAGTCAGAGCCAACCTAGGAGATAA 


202 
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Clinical Phenotype & 
Mutation 


Correcting Oligos 


NO: 




TMCAGTTCCTGCATGG 


203 


CCATGCAGGAACTGTTA 


204 


An AAG-to-TAG 
change of codon 120, 
resulting in conversion 
from lysine to a stop 
codon, was found in a 
patient with 
osteosarcoma and 
adenocarcinoma of 
the lung at age 18 and 
brain tumor (glioma) at 
the age of 27. 


CAGAAAACCTACCAGGGCAGCTACGGTTTCCGTCTGGGCTTC 
TTGCATTCTGGGACAGCCAAGTCTGTGACTTGCACGGTCAGT 
TGCCCTGAGGGGCTGGCTTCCATGAGACTTCAATGCC 


205 


GGCATTGAAGTCTCATGGAAGCCAGCCCCTCAGGGCAACTG 

ACCGTGCAAGTCACAGACTIGGCTGTCCCAGAATGCAAGAAG 

CCCAGACGGAAACCGTAGCTGCCCTGGTAGGTTTTCTG 


206 


GGACAGCCAAGTCTGTG 


207 


CACAGACTTGGCTGTCC 


208 


A CGG-to-TGG 
change at codon 282, 
resulting in the 
substitution of 
tryptophan for argi- 
nine, was found in a 
patient who developed 
osteosarcoma at the 
age of 10 years. 


GGTAATCTACTGGGACGGAACAGCTTTGAGGTGCGTGTTTGT 
GCCTGTCCTGGGAGAGACCGGCGCACAGAGGAAGAGAATCT 


209 


CTGGGGGCAGCTCGTGGTGAGGCTCCCCTTTCTTGCGGAGA 
TTCTCTTCCTCTGTGCGCCGGTCTCTCCCAGGACAGGCACAA 
ACACGCACCTCAAAGCTGTTCCGTCCCAGTAGATTACC 


210 


GGAGAGACCGGCGCACA 


211 


TGTGCGCCGGTCTCTCC 


212 


In 5 of 6 anaplastic 
carcinomas of the 
thyroid and in an 
anaplastic carcinoma 
thyroid cell line ARO, a 
CGT-to-CAT mutation 
converted 
arginine-273 to 
histidine. 


GCTTCTCI 1 1 ICCTATCCTGAGTAGTGGTAATCTACTGGGACG 
GAACAGCTTTGAGGTGCGTGTTTGTGCCTGTCCTGGGAGAGA 
CCGGCGCACAGAGGAAGAGAATCTCCGCAAGAAAGG 


213 


CCTTTCTTGCGGAGATTCTCTTCCTCTGTGCGCCGGTCTCTC 
LCAGbAGAGGUAOAAAoACGOAOO I UAAAGO lb 1 1 L.LG 1 UUL 
AGTAGATTACCACTACTCAGGATAGGAAAAGAGAAGC 


214 


TGAGGTGCGTGTTTGTG 


215 


CACAAACACGCACCTCA 


216 
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Clinical Phenotype & 
Mutation 


Correcting Ottgos 

. ■ • . • • • 


Siiii 

wmm. 


A germline 

GGA-to-GTA mutation 
resulting in a change 
of 

gIycine-325 to valine 
was found in a patient 
who had non-Hodgkin 
lymphoma diagnosed 
at age 17 and colon 
carcinoma at age 26. 


TCCTAGCACTGCCCAACAACACCAGCTCCTCTCCCCAGCCAA 
AGAAGAAACCACTGGATGGAGAATATTTCACCCTTCAGGTACT 
AAGTCTTGGGACCTCTTATCAAGTGGAAAGTTTCCA 


217 


tggaaactttccacttgataagaggtcccaagac™gtacct 
gaagggtgaaatattctccatccagtggtttcttctttggctg 
gggagaggagctggtgttgttgggcagtgctagga 


218 


ACTGGATGGAGAATATT 


219 


AATATTCTCCATCCAGT 


220 


CGC-CCC 
Arg-72toPro 
association with Lung 
cancer 


AATGGTTCACTGAAGACCCAGGTCCAGATGAAGCTCCCAGAA 
TGCCAGAGGCTGCTCCCCGCGTGGCCCCTGCACCAGCAGCT 
CCTACACCGGCGGCCCCTGCACCAGCCCCCTCCTGGCC 


221 


GGCCAGGAGGGGGCTGGTGCAGGGGCCGCCGGTGTAGGAG 
CTGCTGGTGCAGGGGCCACGCGGGGAGCAGCCTCTGGCATT 
CTGGGAGCTTCATCTGGACCTGGGTCTTCAGTGAACCATT 


222 


TGCTCCCCGCGTGGCCC 


223 


GGGCCACGCGGGGAGCA 


224 


CCG-CTG 
Pro-82toLeu 
Breast cancer 


AAGCTCCCAGAATGCCAGAGGCTGCTCCCCGCGTGGCCCCT 
GCACCAGCAGCTCCTACACCGGCGGCCCCTGCACCAGCCCC 
CTCCTGGCCCCTGTCATCTTCTGTCCCTTCCCAGAAAAC 


225 


GTTTTCTGGGAAGGGACAGAAGATGACAGGGGCCAGGAGGG 
GGCTGGTGCAGGGGCCGCCGGTGTAGGAGCTGCTGGTGCA 
GGGGCCACGCGGGGAGCAGCCTCTGGCATTCTGGGAGCTT 


226 


TCCTACACCGGCGGCCC 


227 


GGGCCGCCGGTGTAGGA 


228 


cCAA-TAA 
Gln-136toTerm 
Li-Fraumeni syndrome 


TTCAACTCTGTCTCCTTCCTCTTCCTACAGTACTCCCCTGCCC 
TCAACAAGATG 1 1 1 1 GCCAACTGGCCAAGACCTGCCCTGTGC 
AGCTGTGGGTTGATTCCACACCCCCGCCCGGCACCC 


229 


GGGTGCCGGGCGGGGGTGTGGAATCAACCCACAGCTGCACA 
GGGCAGGTCTTGGCCAGTTGGCAAAACATCTTGTTGAGGGCA 
GGGGAGTACTGTAGGAAGAGGAAGGAGACAGAGTTGAA 


230 


IGI 1 1 IGCCAACIGGCC 


231 


GGCCAGTTGGCAAAACA 


232 
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Clinicai Phenotype & 
Mutation 


Correcting Oligos 


?! NO: 


TGC-TAC 
Cys-141 toTyr 
Li-Fraumeni syndrome 


TCCTCTTCCTACAGTACTCCCCTGCCCTCAACAAGATGTTTTG 
CCAACTGGCCAAGACCTGCCCTGTGCAGCTGTGGGTTGATTC 
CACACCCCCGCCCGGCACCCGCGTCCGCGCCATGGC 


233 


GCCATGGCGCGGACGCGGGTGCCGGGCGGGGGTGTGGAAT 
CAACCCACAGCTGCACAGGGCAGGTCTTGGCCAGTTGGCAA 
AACATCTTGTTGAGGGCAGGGGAGTACTGTAGGAAGAGGA 


234 


CAAGACCTGCCCTGTGC 


235 


GCACAGGGCAGGTCTTG 


236 


aCCC-TCC 
Pro-151 toSer 
Li-Fraumeni syndrome 


AACAAGATGTTTTGCCAACTGGCCAAGACCTGCCCTGTGCAG 
CTGTGGGTTGATTCCACACCCCCGCCCGGCACCCGCGTCCG 
CGCCATGGCCATCTACAAGCAGTCACAGCACATGACGG 


237 


CCGTCATGTGCTGTGACTGCTTGTAGATGGCCATGGCGCGG 
ACGCGGGTGCCGGGCGGGGGTGTGGAATCAACCCACAGCT 
GCACAGGGCAGGTCTTGGCCAGTTGGCAAAACATCTTGTT 


238 


ATTCCACACCCCCGCCC 


239 


GGGCGGGGGTGTGGAAT 


240 


CCG-CTG 
Pro-152toLeu 
Adrenocortical 
carcinoma 


AGATGTTTTGCCAACTGGCCAAGACCTGCCCTGTGCAGCTGT 
GGGTTGATTCCACACCCCCGCCCGGCACCCGCGTCCGCGCC 
ATGGCCATCTACAAGCAGTCACAGCACATGACGGAGGT 


241 


ACCTCCGTCATGTGCTGTGACTGCTTGTAGATGGCCATGGCG 
CGGACGCGGGTGCCGGGCGGGGGTGTGGAATCAACCCACA 
GCTGCACAGGGCAGGTCTTGGCCAGTTGGCAAAACATCT 


242 


CACACCCCCGCCCGGCA 


243 


TGCCGGGCGGGGGTGTG 


244 


GGC-GTC 

Gly-154toVal 

Glioblastoma 


TTTGCCAACTGGCCAAGACCTGCCCTGTGCAGCTGTGGGTTG 
ATTCCACACCCCCGCCCGGCACCCGCGTCCGCGCCATGGCC 
ATCTACAAGCAGTCACAGCACATGACGGAGGTTGTGAG 


245 


CTCACAACCTCCGTCATGTGCTGTGACTGCTTGTAGATGGCC 
ATGGCGCGGACGCGGGTGCCGGGCGGGGGTGTGGAATCAA 
CCCACAGCTGCACAGGGCAGGTCTTGGCCAGTTGGCAAA 


246 


CCCGCCCGGCACCCGCG 


247 


CGCGGGTGCCGGGCGGG 


248 


CGC-CAC 
Arg-175toHis 
Li-Fraumeni syndrome 


CCCGCGTCCGCGCCATGGCCATCTACAAGCAGTCACAGCAC 
ATGACGGAGGTTGTGAGGCGCTGCCCCCACCATGAGCGCTG 
CTCAGATAGCGATGGTGAGCAGCTGGGGCTGGAGAGACG 


249 
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Correcting Oligos 


NO: 




CGTCTCTCCAGCCCCAGCTGCTCACCATCGCTATCTGAGCAG 
CGCTCATGGTGGGGGCAGCGCCTCACAACCTCCGTCATGTG 
CTGTGACTGCTTGTAGATGGCCATGGCGCGGACGCGGG 


250 


TGTGAGGCGCTGCCCCC 


251 


GGGGGCAGCGCCTCACA 


252 


tGAG-MG 
Glu-180toLys 
Li-Fraumeni syndrome 


ATGGCCATCTACAAGCAGTCACAGCACATGACGGAGGTTGTG 
AGGCGCTGCCCCCACCATGAGCGCTGCTCAGATAGCGATGG 
TGAGCAGCTGGGGCTGGAGAGACGACAGGGCTGGTTGC 


253 


GCAACCAGCCCTGTCGTCTCTCCAGCCCCAGCTGCTCACCAT 
CGCTATCTGAGCAGCGCTCATGGTGGGGGCAGCGCCTCACA 
ACCTCCGTCATGTGCTGTGACTGCTTGTAGATGGCCAT 


254 


CCCACCATGAGCGCTGC 


255 


GCAGCGCTCATGGTGGG 


256 


gCGC-TGC 
Arg-181 toCys 
Breast cancer 


GCCATCTACAAGCAGTCACAGCACATGACGGAGGTTGTGAGG 

CGCTGCCCCCACCATGAGCGCTGCTCAGATAGCGATGGTGA 

GCAGCTGGGGCTGGAGAGACGACAGGGCTGGTTGCCCA 


257 


TGGGCAACCAGCCCTGTCGTCTCTCCAGCCCCAGCTGCTCA 
CCATCGCTATCTGAGCAGCGCTCATGGTGGGGGCAGCGCCT 
CACAACCTCCGTCATGTGCTGTGACTGCTTGTAGATGGC 


258 


ACCATGAGCGCTGCTCA 


259 


TGAGCAGCGCTCATGGT 


260 


CGC-CAC 

Arg-81 to His \ 
Breast cancer 


CCATCTACAAGCAGTCACAGCACATGACGGAGGTTGTGAGGC 

GCTGCCCCCACCATGAGCGCTGCTCAGATAGCGATGGTGAG 

CAGCTGGGGCTGGAGAGACGACAGGGCTGGTTGCCCAG 


261 


CTGGGCAACCAGCCCTGTCGTCTCTCCAGCCCCAGCTGCTC 
ACCATCGCTATCTGAGCAGCGCTCATGGTGGGGGCAGCGCC 
TCACAACCTCCGTCATGTGCTGTGACTGCTTGTAGATGG 


262 


CCATGAGCGCTGCTCAG 


263 


CTGAGCAGCGCTCATGG 


264 


CAT-CGT 
His-193toArg 
Li-Fraumeni syndrome 


CCAGGGTCCCCAGGCCTCTGATTCCTCACTGATTGCTCTTAG 
GTCTGGCCCCTCCTCAGCATCTTATCCGAGTGGAAGGAAATT 
TGCGTGTGGAGTATTTGGATGACAGAAACAG II 1 TCG 


265 


CGAAAAGTG TT1 CTGTCA'I CCAAA 1 AC 1 CCACACGCAAA MIC 

CTTCCACTCGGATAAGATGCTGAGGAGGGGCCAGACCTAAGA 

GCAATCAGTGAGGAATCAGAGGCCTGGGGACCCTGG 


266 
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Clinical Phenotype & 
Mutation 


Correcting Oligos 


lilQlD 
HQ: 




TCCTCAGCATCTTATCC 


267 


GGATAAGATGCTGAGGA 


268 


cCGA-TGA 
Arg-196toTerm 
Adrenocortical 
carcinoma 


CCCAGGCCTCTGATTCCTCACTGATTGCTCTTAGGTCTGGCC 
CCTCCTCAGCATCTTATCCGAGTGGAAGGAAATTTGCGTGTG 
GAGTATTTGGATGACAGAAACACTTTTCGACATAGTG 


269 


CACTATGTCGAAAAGTGTTTCTGTCATCCAAATACTCCACACG 
CAAATTTCCTTCCACTCGGATAAGATGCTGAGGAGGGGCCAG 
ACCTAAGAGCAATCAGTGAGGAATCAGAGGCCTGGG 


270 


ATCTTATCCGAGTGGAA 


271 


TTCCACTCGGATAAGAT 


272 


cAGA-TGA 
Arg-209 to Term 
Li-Fraumeni syndrome 


GCCCCTCCTCAGCATCTTATCCGAGTGGAAGGAAATTTGCGT 
GTGGAGTATTTGGATGACAGAAACAC 1 1 1 1 CGACATAGTGTG 
GTGGTGCCCTATGAGCCGCCTGAGGTCTGGTTTGCAA 


273 


TTGCAAACCAGACCTCAGGCGGCTCATAGGGCACCACCACA 

CTATGTCGAAAAGTGTTTCTGTCATCCAAATACTCCACACGCA 

AATTTCCTTCCACTCGGATAAGATGCTGAGGAGGGGC 


274 


TGGATGACAGAAACACT 


275 


AGTGTTTCTGTCATCCA 


276 


tCGA-TGA 
Arg-213toTerm 
Li-Fraumeni syndrome 


CATCTTATCCGAGTGGAAGGAAATTTGCGTGTGGAGTATTTG 
GATGACAGAAACACI 1 1 i CGACATAGTGTGGTGGTGCCCTAT 
GAGCCGCCTGAGGTCTGGTTTGCAACTGGGGTCTCTG 


277 


CAGAGACCCCAGTTGCAAACCAGACCTCAGGCGGCTCATAG 

GGCACCACCACACTATGTCGAAAAGTGTTTCTGTCATCCAAAT 

ACTCCACACGCAAATTTCCTTCCACTCGGATAAGATG 


278 


ACACI 1 1 ICGACAIAGT 


279 


ACTATGTCGAAAAGTGT 


280 


gCCC-TCC 
Pro-219toSer 
Adrenocortical 
carcinoma 


GGAAATTTGCGTGTGGAGTATTTGGATGACAGAAACAC 1 1 1 1 C 

GACATAGTGTGGTGGTGCCCTATGAGCCGCCTGAGGTCTGG 

TTTGCAACTGGGGTCTCTGGGAGGAGGGGTTAAGGGT 


281 


ACCCTTAACCCCTCCTCCCAGAGACCCCAGTTGCAAACCAGA 
CCTCAGGCGGCTCATAGGGCACCACCACACTATGTCGAAAAG 
TGTTTCTGTCATCCAAATACTCCACACGCAAATTTCC 


282 


TGGTGGTGCCCTATGAG 


283 


CTCATAGGGCACCACCA 


284 
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Clinical Phenotype & 
Mutation 






SE$1D 


Correcting Oligos 






TAT-TGT 
Tyr-220toCys 
Li-Fraumeni syndrome 


Al 1 1 GCG 1 G 1 GG AG 1 A 1 1 1 GGATGACAGAAACAC 1 1 1 rCGACA 

TAGTGTGGTGGTGCCCTATGAGCCGCCTGAGGTCTGGTTTG 

CAACTGGGGTCTCTGGGAGGAGGGGTTAAGGGTGGTT 


285 


AACCACCCTTAACCCCTCCTCCCAGAGACCCCAGTTGCAAAC 
CAGACCTCAGGCGGCTCATAGGGCACCACCACACTATGTCG 
AAAAGTGTTTCTGTCATCCAAATACTCCACACGCAAAT 


286 


GGTGCCCTATGAGCCGC 


287 


GCGGCTCATAGGGCACC 


288 


cTCT-ACT 

Ser-227toThr 

Rhabdomyosarcoma 


CACAGGTCTCCCCAAGGCGCACTGGCCTCATCTTGGGCCTG 

TGTTATCTCCTAGGTTGGCTCTGACTGTACCACCATCCACTAC 

AACTACATGTGTAACAGTTCCTGCATGGGCGGCATGA 


289 


TCATGCCGCCCATGCAGGAACTGTTACACATGTAGTTGTAGT 
GGATGGTGGTACAGTCAGAGCCAACCTAGGAGATAACACAG 
GCCCAAGATGAGGCCAGTGCGCCTTGGGGAGACCTGTG 


290 


AGGTTGGCTCTGACTGT 


291 


ACAGTCAGAGCCAACCT 


292 


cCAC-AAC 

His-233toAsn 

Glioma 


GCACTGGCCTCATCTTGGGCCTGTG7TATCTCCTAGGTTGGC 
TCTGACTGTACCACCATCCACTACAACTACATGTGTAACAGTT 
CCTGCATGGGCGGCATGAACCGGAGGCCCATCCTCA 


293 


TGAGGATGGGCCTCCGGTTCATGCCGCCCATGCAGGAACTG 
TTACACATGTAGTTGTAGTGGATGGTGGTACAGTCAGAGCCA 
ACCTAGGAGATAACACAGGCCCAAGATGAGGCCAGTGC 


294 


CCACCATCCACTACAAC 


295 


GTTGTAGTGGATGGTGG 


296 


cAAC-GAC 
Asn-235 to Asp 
Adrenocortical 
carcinoma 


GCCTCATCTTGGGCCTGTGTTATCTCCTAGGTTGGCTCTGAC 

TGTACCACCATCCACTACAACTACATGTGTAACAGTTCCTGCA 

TGGGCGGCATGAACCGGAGGCCCATCCTCACCATCA 


297 


TGATGGTGAGGATGGGCCTCCGGTTCATGCCGCCCATGCAG 
GAACTGTTACACATGTAGTTGTAGTGGATGGTGGTACAGTCA 
GAGCCAACCTAGGAGATAACACAGGCCCAAGATGAGGC 


298 


TCCACTACAACTACATG 


299 


CATGTAGTTGTAGTGGA 


300 


AAC-AGC 
Asn-235 to Ser 
Rhabdomyosarcoma 


CCTCATCTTGGGCCTGTGTTATCTCCTAGGTTGGCTCTGACT 

GTACCACCATCCACTACAACTACATGTGTAACAGTTCCTGCAT 

GGGCGGCATGAACCGGAGGCCCATCCTCACCATCAT 


301 
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Clinical Pheriotype & 


Correcting uhgos 


NO: 




ATGATGGTGAGGATGGGCCTCCGGTTCATGCCGCCCATGCA 
GGAACTGTTACACATGTAG1TGTAGTGGATGGTGGTACAGTC 
AGAGCCAACCTAGGAGATAACACAGGCCCAAGATGAGG 


302 




CCACTACAACTACATGT 


303 




ACATGTAGTTGTAGTGG 


304 


ATCc-ATG 
lle-251 to Met 
Glioma 


CATCCACTACAACTACATGTGTAACAGTTCCTGCATGGGCGG 

CATGAACCGGAGGCCCATCCTCACCATCATCACACTGGAAGA 

CTCCAGGTCAGGAGCCACTTGCCACCCTGCACACTGG 


305 




CCAGTGTGCAGGGTGGCAAGTGGCTCCTGACCTGGAGTCTT 
CCAGTGTGATGATGGTGAGGATGGGCCTCCGGTTCATGCCG 
CCCATGCAGGAACTGTTACACATGTAGTTGTAGTGGATG 


306 




AGGCCCATCCTCACCAT 


307 




ATGGTGAGGATGGGCCT 


308 


A A ATA 

ACA-ATA 
Thr-256to He 
Glioblastoma 


ACATGTGTAACAGTTCCTGCATGGGCGGCATGAACCGGAGG 

CCCATCCTCACCATCATCACACTGGAAGACTCCAGGTCAGGA 

GCCACTTGCCACCCTGCACACTGGCCTGCTGTGCCCCA 


309 




TGGGGCACAGCAGGCCAGTGTGCAGGGTGGCAAGTGGCTCC 
TGACCTGGAGTCTTCCAGTGTGATGATGGTGAGGATGGGCCT 
CCGGTTCATGCCGCCCATGCAGGAACTGTTACACATGT 


310 




CATCATCACACTGGAAG 


311 




CTTCCAGTGTGATGATG 


312 


CTG-CAG 
Leu-257toGln 
Li-Fraumeni syndrome 


TGTGTAACAGTTCCTGCATGGGCGGCATGAACCGGAGGCCC 
ATCCTCACCATCATCACACTGGAAGACTCCAGGTCAGGAGCC 
ACTTGCCACCCTGCACACTGGCCTGCTGTGCCCCAGCC 


313 




GGCTGGGGCACAGCAGGCCAGTGTGCAGGGTGGCAAGTGG 

CTCCTGACCTGGAGTCTTCCAGTGTGATGATGGTGAGGATGG 

GCCTCCGGTTCATGCCGCCCATGCAGGAACTGTTACACA 


314 




CATCACACTGGAAGACT 


315 




AGTCTTCCAGTGTGATG 


316 


CTG-CCG 
Leu-265toPro 
Li-Fraumeni syndrome 


GACCTGATTTCCTTACTGCCTCTTGGTTCTC 1 1 1 ICCTATCCT 
GAGTAGTGGTAATCTACTGGGACGGAACAGC 1 1 1 GAGGTGCG 
TGTTTGTGCCTGTCCTGGGAGAGACCGGCGCACAGA 


317 




TCTGTGCGCCGGTCTCTCCCAGGACAGGCACAAACACGCAC 
CTCAAAGCTGTTCCGTCCCAGTAGATTACCACTACTCAGGAT 
AGGAAAAGAGAAGCAAGAGGCAGTAAGGAAATCAGGTC 


318 
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Iflilll^^ 


Correcting Oligos 


SEQID I 
HQ; 




TAATCTACTGGGACGGA 


319 


TCCGTCCCAGTAGATTA 


320 


gCGT-TGT 
Arg-273toCys 
Li-Fraumeni syndrome 


IGCI ICICI 1 1 1 UC 1 A 1 CC 1 GAG 1 AG 1 GG 1 AA 1 C 1 ACTGGGAC 

GGAACAGCTTTGAGGTGCGTGTTTGTGCCTGTCCTGGGAGA 

GACCGGCGCACAGAGGAAGAGAATCTCCGCAAGAAAG 


321 


CTTTCTTGCGGAGATTCTCTTCCTCTGTGCGCCGGTCTCTCC 

CAGGACAGGCACAAACACGCACCTCAAAGCTGTTCCGTCCCA 

GTAGATTACCACTACTCAGGATAGGAAAAGAGAAGCA 


322 


1 IGAGGIGCGIGI 1 IGI 


323 


ACAAACACGCACCTCAA 


324 


TGT-TAT 
Cys-275 to Tyr 
Li-Fraumeni syndrome 


CI 1 1 1 CC 1 A 1 CC 1 GAG 1 AG 1 GG 1 AA 1 C 1 AC 1 GGGACGGAACA 
GCTTTGAGGTGCGTGTTTGTGCCTGTCCTGGGAGAGACCGG 
CGCACAGAGGAAGAGAATCTCCGCAAGAAAGGGGAGCC 


325 


GGCTCCCCTTTCTTGCGGAGATTCTCTTCCTCTGTGCGCCGG 
TCTCTCCCAGGACAGGCACAAACACGCACCTCAAAGCTGTTC 
CGTCCCAGTAGATTACCACTACTCAGGATAGGAAAAG 


326 


GCGTGTTTGTGCCTGTC 


327 


GACAGGCACAAACACGC 


328 


CCT-CTT 
Pro-278 to Leu 
Breast cancer 


TCCTGAGTAGTGGTAATCTACTGGGACGGAACAGCTTTGAGG 
TGCGTGTTTGTGCCTGTCCTGGGAGAGACCGGCGCACAGAG 
GAAGAGAATCTCCGCAAGAAAGGGGAGCCTCACCACGA 


329 


TCGTGGTGAGGCTCCCCTTTCTTGCGGAGATTCTCTTCCTCT 
GTGCGCCGGTCTCTCCCAGGACAGGCACAAACACGCACCTC 
AAAGCTGTTCCGTCCCAGTAGATTACCACTACTCAGGA 


330 


TGCCTGTCCTGGGAGAG 


331 


CTCTCCCAGGACAGGCA 


332 


AGA-AAA 
Arg-280 to Lys 
Glioma 


G 1 AG 1 GG 1 AA 1 C 1 AC 1 GGGACGGAACAGC 1 1 1 GAGG 1 GCG 1 G 
TTTGTGCCTGTCCTGGGAGAGACCGGCGCACAGAGGAAGAG 
AATCTCCGCAAGAAAGGGGAGCCTCACCACGAGCTGCC 


333 


GGCAGCTCGTGGTGAGGCTCCCCTTTCTTGCGGAGATTCTCT 

TCCTCTGTGCGCCGGTCTCTCCCAGGACAGGCACAAACACG 

CACCTCAAAGCTGTTCCGTCCCAGTAGATTACCACTAC 


334 


TCCTGGGAGAGACCGGC 


335 


GCCGGTCTCTCCCAGGA 


336 
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Clinical Phenotype & 


Correcting Oligos 

• 




Mutation 


NO: 


GAA-GCA 
Glu-286 to Ala 
Adrenocortical 


GGAACAGCTTTGAGGTGCGTGTTTGTGCCTGTCCTGGGAGA 

GACCGGCGCACAGAGGAAGAGAATCTCCGCAAGAAAGGGGA 

GCCTCACCACGAGCTGCCCCCAGGGAGCACTAAGCGAGG 


337 


carcinoma 


CCTCGCTTAGTGCTCCCTGGGGGCAGCTCGTGGTGAGGCTC 
CCCTTTCTTGCGGAGATTCTCTTCCTCTGTGCGCCGGTCTCT 
CCCAGGACAGGCACAAACACGCACCTCAAAGCTGTTCC 


338 




AGAGGAAGAGAATCTCC 


339 




GGAGATTCTCTTCCTCT 


340 


CGA-CCA 
Arg-306 to Pro 
Rhabdomyosarcoma 


AAGAGAATCTCCGCAAGAAAGGGGAGCCTCACCACGAGCTG 
CCCCCAGGGAGCACTAAGCGAGGTAAGCAAGCAGGACAAGA 
AGCGGTGGAGGAGACCAAGGGTGCAGTTATGCCTCAGAT 


341 




ATCTGAGGCATAACTGCACCCTTGGTCTCCTCCACCGCTTCT 

TGTCCTGCTTGCTTACCTCGCTTAGTGCTCCCTGGGGGCAGC 

TCGTGGTGAGGCTCCCCTTTCTTGCGGAGATTCTCTT 


342 




CACTAAGCGAGGTAAGC 


343 




GCTTACCTCGCTTAGTG 


344 


gCGA-TGA 
Arg-306 to Term 
Li-Fraumeni syndrome 


GAAGAGAATCTCCGCAAGAAAGGGGAGCCTCACCACGAGCT 

GCCCCCAGGGAGCACTAAGCGAGGTAAGCAAGCAGGACAAG 

AAGCGGTGGAGGAGACCAAGGGTGCAGTTATGCCTCAGA 


345 




TCTGAGGCATAACTGCACCCTTGGTCTCCTCCACCGCTTCTT 

GTCCTGCTTGCTTACCTCGCTTAGTGCTCCCTGGGGGCAGCT 

CGTGGTGAGGCTCCCCTTTCTTGCGGAGATTCTCTTC 


346 




GCACTAAGCGAGGTAAG 


347 




CTTACCTCGCTTAGTGC 


348 


gCGC-TGC 
Arg-337 to Cys 
Osteosarcoma 


GGTACTGTGAATATACTTACTTCTCCCCCTCCTCTGTTGCTGC 
AGATCCGTGGGCGTGAGCGCTTCGAGATGTTCCGAGAGCTG 
AATGAGGCCTTGGAACTCAAGGATGCCCAGGCTGGGA 


349 




TCCCAGCCTGGGCATCCTTGAGTTCCAAGGCCTCATTCAGCT 
CTCGGAACATCTCGAAGCGCTCACGCCCACGGATCTGCAGC 
AACAGAGGAGGGGGAGAAGTAAGTATATTCACAGTACC 


350 




GGCGTGAGCGCTTCGAG 


351 




CTCGAAGCGCTCACGCC 


352 


CTG-CCG 
Leu-344toPro 
Li-Fraumeni syndrome 


CTCCCCCTCCTCTGTTGCTGCAGATCCGTGGGCGTGAGCGC 
TTCGAGATGTTCCGAGAGCTGAATGAGGCCTTGGAACTCAAG 
GATGCCCAGGCTGGGAAGGAGCCAGGGGGGAGCAGGGC 


353 
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Clinical Pbenotypefc 
Mutation 




mo-. 


Correcting Oligos 




GCCCTGCTCCCCCCTGGCTCCTTCCCAGCCTGGGCATCCTT 

GAGTTCCAAGGCCTCATTCAGCTCTCGGAACATCTCGAAGCG 

CTCACGCCCACGGATCTGCAGCAACAGAGGAGGGGGAG 


354 




CCGAGAGCTGAATGAGG 


355 




CCTCATTCAGCTCTCGG 


356 



EXAMPLE 6 
beta globin 

Hemoglobin, the major protein in the red blood ceil, binds oxygen reversibly and is 
responsible for the cells' capacity to transport oxygen to the tissues. In adults, the major hemoglobin is 
hemoglobin A, a tetrameric protein consisting of two identical alpha globin chains and two beta globin 
chains. Disorders involving hemoglobin are among the most common genetic disorders worldwide, with 
approximately 5% of the world's population being carriers for clinically important hemoglobin mutations. 
Approximately 300,000 severely affected homozygotes or compound heterozygotes are born each year. 

Mutation of the glutamic acid at position 7 in beta globin to valine causes sickle cell 
anemia, the clinical manifestations of which are well known. Mutations that cause absence of beta chain 
cause beta-zero-thalassemia. Reduced amounts of detectable beta globin causes beta-plus-thalassemia. 
For clinical purposes, beta-thalassemia is divided into thalassemia major (transfusion dependent), 
thalassemia intermedia (of intermediate severity), and thalassemia minor (asymptomatic). Patients with 
thalassemia major present in the first year of life with severe anemia; they are unable to maintain a 
hemoglobin level about 5 gm/dl. 

The beta-thalassemias were among the first human genetic diseases to be examined by 
means of recombinant DNA analysis. Baysal et al., Hemoglobin 19(3-4):213-36 (1995) and others 
provide a compendium of mutations that result in beta-thalassemia. 

Hemoglobin disorders were among the first to be considered for gene therapy. 
Transcriptional silencing of genes transferred into hematopoietic stem cells, however, poses one of the 
most significant challenges to its success. If the transferred gene is not completely silenced, a 
progressive decline in gene expression is often observed. Position effect variegation (PEV) and silencing 
mechanisms may act on a transferred globin gene residing in chromatin outside of the normal globin 
locus during the important terminal phases of erythroblast development when globin transcripts normally 
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accumulate rapidly despite heterochromatization and shutdown of the rest of the genome. The attached 
table discloses the correcting oligonucleotide base sequences for the beta globin oligonucleotides of the 
invention. 



Table 12 

Beta Globin Mutations and Genome-Correcting Oliqos 



Clinical Phenotype & 
Mutation 


Correcting Oligos 


SEQtD 
NO: 


Sickle Cell Anemia 
GLU-7-VAL 
GAG to GTG 


TCTGACACAACTGTGTTCACTAGCAACCTCAAACAGACACCA 
TGGTGCACCTGACTCCTGAGGAGAAGTCTGCCGTTACTGCC 
CTGTGGGGCAAGGTGAACGTGGATGAAGTTGGTGGTGA 


357 


TCACCACCAACTTCATCCACGTTCACCTTGCCCCACAGGGCA 

GTAACGGCAGACTTCTCCTCAGGAGTCAGGTGCACCATGGT 

GTCTGTTTGAGGTTGCTAGTGAACACAGTTGTGTCAGA 


358 


GACTCCTGAGGAGAAGT 


359 


ACTTCTCCTCAGGAGTC 


360 


Thalassaemia Beta 

MET-O-ARG 

ATGtoAGG 


CTATTGCTTACATTTGCTTCTGACACAACTGTGTTCACTAGCA 

ACCTCAAACAGACACCAIGGTGCACCTGACTCCTGAGGAGA 

AGTCTGCCGTTACTGCCCTGTGGGGCAAGGTGAACGT 


361 


ACGTTCACCTTGCCCCACAGGGCAGTAACGGCAGACTTCTC 
CTCAGGAGTCAGGTGCACCATGGTGTCTGTTTGAGGTTGCT 
AGTGAACACAGTTGTGTCAGAAGCAAATGTAAGCAATAG 


362 


AGACACCATGGTGCACC 


363 


GGTGCACCATGGTGTCT 


364 


Thalassaemia Beta 

MET-O-ILE 

ATGtoATA 


TATTGCTTACATTTGCTTCTGACACAACTGTGTTCACTAGCAA 
CCTCAAACAGACACCATGGTGCACCTGACTCCTGAGGAGAA 
GTCTGCCGTTACTGCCCTGTGGGGCAAGGTGAACGTG 


365 


CACGTTCACCTTGCCCCACAGGGCAGTAACGGCAGACTTCT 
CCTCAGGAGTCAGGTGCACCATGGTGTCTGTTTGAGGTTGC 
TAGTGAACACAGTTGTGTCAGAAGCAAATGTAAGCAATA 


366 


GACACCATGGTGCACCT 


367 


AGGTGCACCATGGTGTC 


368 


Thalassaemia Beta 

MET-O-ILE 

ATGtoATT 


TATTGCTTACATTTGCTTCTGACACAACTGTGTTCACTAGCAA 
CCTCAAACAGACACCATGGTGCACCTGACTCCTGAGGAGAA 
GTCTGCCGTTACTGCCCTGTGGGGCAAGGTGAACGTG 


369 



WO 01/73002 



-66- 



PCT/US01/09761 



Clinical Phenotype & 
Mutation 


Correcting Giigos 


ID 




CACGTTCACCTTGCCCCACAGGGCAGTAACGGCAGACTTCT 
CCTCAGGAGTCAGGTGCACCATGGTGTCTGTTTGAGGTTGC 
TAGTGAACACAGTTGTGTCAGAAGCAAATGTAAGCAATA 


370 


GACACCATGGTGCACCT 


371 


AGGTGCACCATGGTGTC 


372 


Thalassaemia Beta 
MET-O-LYS 
ATG to AAG 


CTATTGCTTACATTTGCTTCTGACACAACTGTGTTCACTAGCA 

ACCTCAAACAGACACCATGGTGCACCTGACTCCTGAGGAGA 

AGTCTGCCGTTACTGCCCTGTGGGGCAAGGTGAACGT 


373 


ACGTTCACCTTGCCCCACAGGGCAGTAACGGCAGACTTCTC 
CTCAGGAGTCAGGTGCACCATGGTGTCTG 1 1 IGAGGTTGCT 
AGTGAACACAGTTGTGTCAGAAGCAAATGTAAGCAATAG 


374 


AGACACCATGGTGCACC 


375 


GGTGCACCATGGTGTCT 


376 


Thalassaemia Beta 

MET-O-THR 

ATGtoACG 


CTATTGCTTACATTTGCTTCTGACACAACTGTGTTCACTAGCA 

ACCTCAAACAGACACCATGGTGCACCTGACTCCTGAGGAGA 

AGTCTGCCGTTACTGCCCTGTGGGGCAAGGTGAACGT 


377 


ACGTTCACCTTGCCCCACAGGGCAGTAACGGCAGACTTCTC 
CTCAGGAGTCAGGTGCACCATGGTGTCTGTTTGAGGTTGCT 
AGTGAACACAGTTGTGTCAGAAGCAAATGTAAGCAATAG 


378 


AGACACCATGGTGCACC 


379 


GGTGCACCATGGTGTCT 


380 


Thalassaemia Beta 

MET-O-VAL 

ATGtoGTG 


TCTATTGCTTACATTTGCTTCTGACACAACTGTGTTCACTAGC j 

AACCTCAAACAGACACCATGGTGCACCTGACTCCTGAGGAG 

AAGTCTGCCGTTACTGCCCTGTGGGGCAAGGTGAACG 


381 


CGTTCACCTTGCCCCACAGGGCAGTAACGGCAGACTTCTCC 

TCAGGAGTCAGGTGCACCAIGGTGTCTGTTTGAGGTTGCTAG 

TGAACACAGTTGTGTCAGAAGCAAATGTAAGCAATAGA 


382 


CAGACACCATGGTGCAC 


383 


GTGCACCATGGTGTCTG 


384 


Thalassaemia Beta 

TRP-16-Term 

TGGtoTGA 


TCAAACAGACACCATGGTGCACCTGACTCCTGAGGAGAAGT 

CTGCCGTTACTGCCCTGTGGGGCAAGGTGAACGTGGATGAA 

GTTGGTGGTGAGGCCCTGGGCAGGTTGGTATCAAGGTTA 


385 


TAACCTTGATACCAACCTGCCCAGGGCCTCACCACCAACTTC 

ATCCACGTTCACCTTGCCCCACAGGGCAGTAACGGCAGACT 

TCTCCTCAGGAGTCAGGTGCACCATGGTGTCTGTTTGA 


386 



c 
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Clinical Phenotype & 
Mutation 


Correcting Ofigos 


SEQID 
MO: 




GCCCTGTGGGGCAAGGT 


387 


ACCTTGCCCCACAGGGC 


388 


Thalassaemia Beta 
TRP-16-Term 
TGG to TAG 


CTCAAACAGACACCATGGTGCACCTGACTCCTGAGGAGAAG 
TCTGCCGTTACTGCCCTGTGGGGCAAGGTGAACGTGGATGA 
AGTTGGTGGTGAGGCCCTGGGCAGGTTGGTATCAAGGTT 


389 


AACCTTGATACCAACCTGCCCAGGGCCTCACCACCAACTTCA 

TCCACGTTCACCTTGCCCCACAGGGCAGTAACGGCAGACTT 

CTCCTCAGGAGTCAGGTGCACCATGGTGTCTGTTTGAG 


390 


TGCCCTGTGGGGCAAGG 


391 


CCTTGCCCCACAGGGCA 


392 


Thalassaemia Beta 
LYS-18-Term 
MG to TAG 


ACAGACACCATGGTGCACCTGACTCCTGAGGAGAAGTCTGC 
CGTTACTGCCCTGTGGGGCAAGGTGAACGTGGATGAAGTTG 
GTGGTGAGGCCCTGGGCAGGTTGGTATCAAGGTTACAAG 


393 


CTTGTAACCTTGATACCAACCTGCCCAGGGCCTCACCACCAA 

CTTCATCCACGTTCACCTTGCCCCACAGGGCAGTAACGGCA 

GACTTCTCCTCAGGAGTCAGGTGCACCATGGTGTCTGT 


394 


TGTGGGGCAAGGTGAAC 


395 


GTTCACCTTGCCCCACA 


396 


Thalassaemia Beta 

ASN-20-SER 

AACtoAGC 


CCATGGTGCACCTGACTCCTGAGGAGAAGTCTGCCGTTACT 

GCCCTGTGGGGCAAGGTGAACGTGGATGAAGTTGGTGGTGA 

GGCCCTGGGCAGGTTGGTATCAAGGTTACAAGACAGGTT 


397 


AACCTGTCTTGTAACCTTGATACCAACCTGCCCAGGGCCTCA 
CCACCAACTTCATCCACGTTCACCTTGCCCCACAGGGCAGTA 
ACGGCAGACTTCTCCTCAGGAGTCAGGTGCACCATGG 


398 


CAAGGTGAACGTGGATG 


399 


CATCCACGTTCACCTTG ! 


400 


Thalassaemia Beta 

GLU-23-ALA 

GAAtoGCA 


ACCTGACTCCTGAGGAGAAGTCTGCCGTTACTGCCCTGTGG 
GGCAAGGTGAACGTGGATGAAGTTGGTGGTGAGGCCCTGG 
GCAGGTTGGTATCAAGGTTACAAGACAGG 1 1 1 AAGGAGAC 


401 


GTCTCCTTAAACCTGTCTTGTAACCTTGATACCAACCTGCCC 

AGGGCCTCACCACCAACTTCATCCACGTTCACCTTGCCCCAC 

AGGGCAGTAACGGCAGACTTCTCCTCAGGAGTCAGGT 


402 


CGTGGATGAAGTTGGTG 


403 


CACCAACTTCATCCACG 


404 



WO 01/73002 



-68- 



PCT/US01/09761 



Clinical PhenotypeS 
Mutation 


Correcting Oiigos 


SEQ« 
NO: 


Thalassaemia Beta 

GLU-23-term 

GAAtoTAA 


CACCTGACTCCTGAGGAGAAGTCTGCCGTTACTGCCCTGTG 
GGGCAAGGTGAACGTGGATGAAGTTGGTGGTGAGGCCCTG 
GGCAGGTTGGTATCAAGGTTACAAGACAGGTTTAAGGAGA 


405 




TCTCCTTAAACCTGTCTTGTAACCTTGATACCAACCTGCCCA 

GGGCCTCACCACCAACTTCATCCACGTTCACCTTGCCCCACA 

GGGCAGTAACGGCAGACTTCTCCTCAGGAGTCAGGTG 


406 




ACGTGGATGAAGTTGGT 


407 




ACCAACTTCATCCACGT- 


408 


Thalassaemia Beta 
GLU-27-LYS 
GAG to MG 


GAGGAGAAGACTGCTGTCAATGCCCTGTGGGGCAAAGTGAA 
CGTGGATGCAGTTGGTGGTGAGGCCCTGGGCAGGTTGGTAT 
CAAGGTTATAAGAGAGGCTCAAGGAGGCAAATGGAAACT 


409 




AGI 1 ICCAI 1 IGCCICCI IGAGCCICICI IAIAACCI IGAIAC 
CAACCTGCCCAGGGCCTCACCACCAACTGCATCCACGTTCA 
CTTTGCCCCACAGGGCATTGACAGCAGTCTTCTCCTC 


410 




TTGGTGGTGAGGCCCTG 


411 




CAGGGCCTCACCACCAA 


412 


Thalassaemia Beta 
GLU-27-Term 
GAG to TAG 


GAGGAGAAGACTGCTGTCAATGCCCTGTGGGGCAAAGTGAA 
CGTGGATGCAGTTGGTGGTGAGGCCCTGGGCAGGTTGGTAT 
CAAGGTTATAAGAGAGGCTCAAGGAGGCAAATGGAAACT 


413 




AGTTTCCATTTGCCTCCTTGAGCCTCTCTTATAACCTTGATAC 
CAACCTGCCCAGGGCCTCACCACCAACTGCATCCACGTTCA 
CTTTGCCCCACAGGGCATTGACAGCAGTCTTCTCCTC 


414 




TTGGTGGTGAGGCCCTG 


415 




CAGGGCCTCACCACCAA 


416 


Thalassaemia Beta 

ALA-28-SER 

GCCtoTCC 


GAGAAGACTGCTGTCAATGCCCTGTGGGGCAAAGTGAACGT 
GGATGCAGTTGGTGGTGAGGCCCTGGGCAGGTTGGTATCAA 
GGTTATAAGAGAGGCTCAAGGAGGCAAATGGAAACTGGG 


417 




CCCAGTTTCCATTTGCCTCCTTGAGCCTCTCTTATAACCTTGA 

TACCAACCTGCCCAGGGCCTCACCACCAACTGCATCCACGT 

TCACTTTGCCCCACAGGGCATTGACAGCAGTCTTCTC 


418 




GTGGTGAGGCCCTGGGC 


419 




GCCCAGGGCCTCACCAC 


420 



WO 01/73002 



-69- 



PCT/US01/09761 



Clinical Phenotype& 
Mutation 


Correcting Oiigos 




Thalassaemia Beta 

ARG-31-THR 

AGGtoACG 


CTGTCAATGCCCTGTGGGGCAAAGTGAACGTGGATGCAGTT 

ub I I bAbbUUt 1 uuLjuAuU 1 1 bb 1 A 1 UAAbb II A 1 AAUA 

GAGGCTCAAGGAGGCAAATGGAAACTGGGCATGTGTAGA 


421 


TCTACACATGCCCAGTTTCCATTTGCCTCCTTGAGCCTCTCTT 
ATAACCTTGATACCAACCTGCCCAGGGCCTCACCACCAACTG 
CATCCACGTTCACTTTGCCCCACAGGGCATTGACAG 


422 


CCTGGGCAGGTTGGTAT 


423 


ATACCAACCTGCCCAGG 


424 


Thalassaemia Beta 

Leu-33-GLN 

CTGtoCAG 


TGGGTTTCTGATAGGCACTGACTCTCTGTCCCTTGGGCTGTT 

1 1 UU 1 AUuL/ ! UAoA 1 1 AL> 1 bb 1 Vju 1 U 1 AULrU 1 1 ovjALrUOAUA 

GGTTCTTTGAGTCCTTTGGGGATCTGTCCTCTCCTGA 


425 


TCAGGAGAGGACAGATCCCCAAAGGACTCAAAGAACCTCTG 
GGTCCAAGGGTAGACCACCAGTAATCTGAGGGTAGGAAAAC 
AGCCCAAGGGACAGAGAGTCAGTGCCTATCAGAAACCCA 


426 


CAGATTACIGGTGGTCT 


427 


AGACCACCAGTAATCTG 


428 


Thalassaemia Beta 

TYR-36-Term 

TACtoTAA 


AIAGGCACIGACICICIGICCCI IGGGCIGI 1 1 ICCIACCCI 

f A P ATTA PTrTTPfTrT APffTTPr* A PPP AP A rPTTP 1 1 1 r^A 

UAoA 1 1 AO 1 oo 1 w 1 L> 1 Al/L-U 1 1 bbAbbbAbAbb 1 1 U 1 1 1 bA 
GTCCTTTGGGGATCTGTCCTCTCCTGATGCTGTTATG 


429 


CATAACAGCATCAGGAGAGGACAGATCCCCAAAGGACTCAAA 

GAACCTCTGGGTCCAAGGGTAGACCACCAGTAATCTGAGGG 

TAGGAAAACAGCCCAAGGGACAGAGAGTCAGTGCCTAT 


430 


GTGGTCTACCCTTGGAC 


431 


GTCCAAGGGTAGACCAC 


432 


Thalassaemia Beta 

TRP-38-Term 

TGGtoTGA 


ACIGACICICIGICCCI IGGGCIGI 1 1 ICCI ACCCICAGAI 1 

A rTPPTPPTrTAPPPTTP^ APPPAPA PPTTP 1 > 1 PAPTPPTT 

AU 1 bu 1 bb 1 U 1 AUUU 1 1 ovaAOOL'AoAoo II U 1 I 1 bAb 1 1 1 

TGGGGATCTGTCCTCTCCTGATGCTGTTATGGGCAAC 


433 


GTTGCCCATAACAGCATCAGGAGAGGACAGATCCCCAAAGG 

ACTCAAAGAACCTCTGGGTCCAAGGGTAGACCACCAGTAATC 

TGAGGGTAGGAAAACAGCCCAAGGGACAGAGAGTCAGT 


434 


TACCCTTGGACCCAGAG 


435 


CTCTGGGTCCAAGGGTA 


436 


Thalassaemia Beta 
TRP-38-Term 
TGG to TAG 


CACIGACICICIGICCCI IGGGCIGI 1 1 ICCI ACCCICAGAI' 
TACTGGTGGTCTACCCTTGGACCCAGAGGTTC 1 1 1 GAGTCCT 
TTGGGGATCTGTCCTCTCCTGATGCTGTTATGGGCAA 


437 
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Clinical Phenotype & 
Mutation 


Correcting Oligos 


NO: 




TTGCCCATAACAGCATCAGGAGAGGACAGATCCCCAAAGGA 

CTCAAAGAACCTCTGGGTCCAAGGGTAGACCACCAGTAATCT 

GAGGGTAGGAAAACAGCCCAAGGGACAGAGAGTCAGTG 


438 


CTACCCTTGGACCCAGA 


439 


TCTGGGTCCAAGGGTAG 


440 


Thalassaemia Beta 

GLN-40-Term 

CAG-TAG 


ACTCTCTGTCCCTTGGGCTG 1 1 1 1 CCTACCCTCAGATTACTG 

VJ 1 VJO 1 \-» 1 Alw»v-»V_» 1 1 UUnUuLinUnuO 1 1 V * 111 vj/VO 1 1 1 I Uuu 

GATCTGTCCTCTCCTGATGCTGTTATGGGCAACCCTA 


441 


TAGGGTTGCCCATAACAGCATCAGGAGAGGACAGATCCCCA 
AAGGACTCAAAGAACCTCTGGGTCCAAGGGTAGACCACCAG 
TAATCTGAGGGTAGGAAAACAGCCCAAGGGACAGAGAGT 


442 


CTTGGACCCAGAGGTTC 


443 


GAACCTCTGGGTCCAAG 


444 


Thalassaemia Beta 
GLU-44-Term 
GAG to TAG 


1 IGGGCIGI 1 1 ICCIACCCICAGAI IACIGGIGGICIACUCI 
TRRArrrARArtRTTrTTTRAnTrrTTTfiriRriATrTriTrrTrT 

CCTGATGCTGTTATGGGCAACCCTAAGGTGAAGGCTC 


445 


GAGCCTTCACCTTAGGGTTGCCCATAACAGCATCAGGAGAG 
GACAGATCCCCAAAGGACTCAAAGAACCTCTGGGTCCAAGG 
GTAGACCACCAGTAATCTGAGGGTAGGAAAACAGCCCAA 


446 


GGTTCTTTGAGTCCTTT 


447 


AAAGGACTCAAAGAACC 


448 


Thalassaemia Beta 
LYS-62-Term 
AAG to TAG 


TTCTTTGAGTCCTTTGGGGATCTGTCCTCTCCTGATGCTGTTA 
GGTGCCTTTAGTGATGGCCTGGCTCACCTGGACAACC 


449 


GGTTGTCCAGGTGAGCCAGGCCATCACTAAAGGCACCTAGC 
ACCTTCTTGCCATGAGCCTTCACCTTAGGGTTGCCCATAACA 
GCATCAGGAGAGGACAGATCCCCAAAGGACTCAAAGAA 


450 


CTAAGGTGAAGGCTCAT 


451 


ATGAGCCTTCACCTTAG 


452 


Thalassaemia Beta 

SER-73-ARG 

AGTtoAGA 


TGCTGTTATGGGCAACCCTAAGGTGAAGGCTCATGGCAAGA 
AGGTGCTAGGTGCCTTTAGTGATGGCCTGGCTCACCTGGAC 
AACCTCAAGGGCACI 1 1 1 1 CTCAGCTGAGTGAGCTGCAC 


453 


GTGCAGCTCACTCAGCTGAGAAAAAGTGCCCTTGAGGTTGTC 

CAGGTGAGCCAGGCCATCACTAAAGGCACCTAGCACCTTCT 

TGCCATGAGCCTTCACCTTAGGGTTGCCCATAACAGCA 


454 
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Clinical Phenotyp&S 
Mutation 




SEQ ID 

NO: 




GCCTTTAGIGATGGCCT 


455 




AGGCCATCACTAAAGGC 


456 


Haemolytic Anaemia 

GLY-75-VAL 

GGCtoGTC 


TTATGGGCAACCCTAAGGTGAAGGCTCATGGCAAGAAGGTG 
CTAGGTGCCTTTAGTGATGGCCTGGCTCACCTGGACAACCT 

w i nuu i www lit nvj i un i w w ww i Uvv i w/iv/ w i uunvnnvu i 

CAAGGGCACI 1 1 1 1 CTCAGCTGAGTGAGCTGCACTGTGA 


457 




TCACAGTGCAGCTCACTCAGCTGAGAAAAAGTGCCCTTGAG 
GTTGTCCAGGTGAGCCAGGCCATCACTAAAGGCACCTAGCA 
CCTTCTTGCCATGAGCCTTCACCTTAGGGTTGCCCATAA 


458 




TAGTGATGGCCTGGCTC 


459 




GAGCCAGGCCATCACTA 


460 


Thalassaemia Beta 
GLU-91-Term 

ULU \J 1 1 CUM 

GAG to TAG 


GCCTTTAGTGATGGCCTGGCTCACCTGGACAACCTCAAGGG 
CACCTTTGCCACACTGAGTGAGCTGCACTGTGACAAGCTGC 
ACGTGGATCCTGAGAACTTCAGGGTGAGTCTATGGGACC 


461 




GGTCCCATAGACTCACCCTGAAGTTCTCAGGATCCACGTGCA 

GCTTGTCACAGTGCAGCTCACTCAGTGTGGCAAAGGTGCCC 

TTGAGGTTGTCCAGGTGAGCCAGGCCATCACTAAAGGC 


462 




CACTGAGTGAGCTGCAC 


463 




GTGCAGCTCACTCAGTG 


464 


Thalassaemia Beta 

VAL-99-MFT 

GTGtoATG 


C 1 GGACAACC 1 CAAGGGCAC 1 1 1 1 1 C 1 CAGC 1 GAG 1 GAGC 1 G 
CACTGTGACAAGCTGCACGTGGATCCTGAGMCTTCAGGGT 
GAGTCCAGGAGATGCTTCACTTTTCTCI 1 1 1 IACTTTC 


465 




GAAAGTAAAAAGAGAAAAGTGAAGCATCTCCTGGACTCACCC 
TGAAGTTCTCAGGATCCACGTGCAGCTTGTCACAGTGCAGCT 
CACTCAGCTGAGAAAAAGTGCCCTTGAGGTTGTCCAG 


466 




AGCTGCACGTGGATCCT 


467 




AGGATCCACGTGCAGCT 


468 


Thalassaemia Beta 

LLU 111 1 1 \VJ 

CTG-CCG 


CCCI 1 1 IGCIAAICAIGI ICAIACCICI 1 ATCTTCCTCCCACA 
GGTCCTGGGCAACGTGCTGGTCTGTGTGCTGGCCCATCACT 

Uv 1 1 UVj\Jv/nnvVJ 1 Uu 1 \J w 1 W 1 1 w 1 Vjv 1 wwWWW/* 1 vAU 1 

1TGGCAAAGAATTCACCCCACCAGTGCAGGCTGCCTA 


469 




TAGGCAGCCTGCACTGGTGGGGTGAATTCTTTGCCAAAGTG 

ATGGGCCAGCACACAGACCAGCACGTTGCCCAGGAGCTGTG 

GGAGGAAGATAAGAGGTATGAACATGATTAGCAAAAGGG 


470 




CAACGTGCIGGTCTGTG 


471 




CACAGACCAGCACGTTG 


472 
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Clinical Phenotype & 
Mutation 




SEQlil 


Correcting Oligos 


-NO: 


Thalassaemia Beta 

\j 1 O 1 1 o- 1 CI 1 II 

TGTtoTGA 


GCTAATCATGTTCATACCTdTTATCTTCCTCCCACAGCTCCTG 

GGrAArGTGrTGGTrTGTGTGrTGGnCCATCACTTTGGCAA 

AGAATTCACCCCACCAGTGCAGGCTGCCTATCAGAAA 


473 




TTTCTGATAGGCAGCCTGCACTGGTGGGGTGAATTCTTTGCC 
AAAGTGATGGGCCAGCACACAGACCAGCACGTTGCCCAGGA 
GCTGTGGGAGGAAGATAAGAGGTATGAACATGATTAGC 


474 




CTGGTCTGIGTGCTGGC 


475 




GCCAGCACACAGACCAG 


476 


Thalassaemia Beta 

LuU I 1 O r I\v 

CTGtoCCG 


TCATGTTCATACCTCTTATCTTCCTCCCACAGCTCCTGGGCA 

ACGTGnTGGTnTGTGTGnTGGnCCATCACTTTGGCAAAGAAT 

TCACCCCACCAGTGCAGGCTGCCTATCAGAAAGTGGT 


477 




ACCACTTTCTGATAGGCAGCCTGCACTGGTGGGGTGAATTCT 
TTGCCAAAGTGATGGGCCAGCACACAGACCAGCACGTTGCC 
CAGGAGCTGTGGGAGGAAGATAAGAGGTATGAACATGA 


478 




CTGTGTGCTGGCCCATC 


479 




GATGGGCCAGCACACAG 


480 


Thalassaemia Beta 

Al A-116-AQP 

GCCtoGAC 


TGTTCATACCTCTTATCTTCCTCCCACAGCTCCTGGGCAACG 
TRrTGGTPTGTGTGnTGGCGGATnAmTTGGCAAAGAATTGA 
CCCCACCAGTGCAGGCTGCCTATCAGAAAGTGGTGGC 


481 




GCCACCACTTTCTGATAGGCAGCCTGCACTGGTGGGGTGAA 
TTCI 1 IGCCAAAGTGATGGGCCAGCACACAGACCAGCACGTT 
GCCCAGGAGCTGTGGGAGGAAGATAAGAGGTATGAACA 


482 




TGTGCTGGCCCATCACT 


483 




AGTGATGGGCCAGCACA 


484 


Thalassaemia Beta 

ri\ \ i_i 99-Tprm 
GAAtoTAA 


TTCCTCCCACAGCTCCTGGGCAACGTGCTGGTCTGTGTGCT 
GGGCCATCAm TI GGCAAAGAATTCACCCCAGCAGTGCAGG 

UvJVvwUn 1 vr\\j 1 1 1 \JUunnnwnn 1 I vnUvvvnvvnvj I w vnvj 

CTGCCTATCAGAAAGTGGTGGCTGGTGTGGCTAATGCCC 


485 




GGGCATTAGCCACACCAGCCACCACTTTCTGATAGGCAGCC 
TGCACTGGTGGGGTGAATTCTTTGCCAAAGTGATGGGCCAG 
CACACAGACCAGCACGTTGCCCAGGAGCTGTGGGAGGAA 


486 




TTGGCAAAGAATTCACC 


487 




GGTGAATTCTTTGCCAA 


488 


Thalassaemia Beta 
GLN-128-PRO 
CAG to CCG 


GCAACGTGCTGGTCTGTGTGCTGGCCCATCACTTTGGCAAA 
GAATTCACCCCACCAGTGCAGGCTGCCTATCAGAAAGTGGT 
GGCTGGTGTGGCTAATGCCCTGGCCCACAAGTATCACTA 


489 
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Clinical Phenotype & 
Mutation 


Correcting Oligos 


SEO ID 




TAGTGATACTTGTGGGCCAGGGCATTAGCCACACCAGCCAC 
CACTTTCTGATAGGCAGCCTGCACTGGTGGGGTGAATTCTTT 
GCCAAAGTGATGGGCCAGCACACAGACCAGCACGTTGC 


490 


ACCAGTGCAGGCTGCCT 


491 


AGGCAGCCTGCACTGGT 


492 


Thalassaemia Beta 

GLN-128-Term 

CAGtoTAG 


GGCAACG rGCTGG I C I G I G I GC I GGCCCA I UAC I 1 1 GGCAA 

AnAATTrArrrrAPrARTRCARRnTfinCTATCAC5AAAGTGGT 

GGCTGGTGTGGCTAATGCCCTGGCCCACAAGTATCACT 


493 


AGTGATACTTGTGGGCCAGGGCATTAGCCACACCAGCCACC 
ACTTTCTGATAGGCAGCCTGCACTGGTGGGGTGAATTCTTTG 
CCAAAGTGATGGGCCAGCACACAGACCAGCACGTTGCC 


494 


CACCAGTGCAGGCTGCC 


495 


GGCAGCCTGCACTGGTG 


496 


Thalassaemia Beta 

GLN-132-LYS 

CAGtoAAG 


GTCTGTGTGCTGGCCCATCACTTTGGCAAAGAATTCACCCCA 
rrAGTnrARfirTRrrTATCAQAAARTRRTRRnTRGTRTGGC 
TAATGCCCTGGCCCACAAGTATCACTAAGCTCGCTTTC 


I 497 


GAAAGCGAGCTTAGTGATACTTGTGGGCCAGGGCATTAGCC 
ACACCAGCCACCACTTTCTGATAGGCAGCCTGCACTGGTGG 
GGTGAATTCTTTGCCAAAGTGATGGGCCAGCACACAGAC 


498 


CTGCCTATCAGAAAGTG 


499 


CACTTTCTGATAGGCAG 


500 



EXAMPLE 7 

Retinoblastoma 

Retinoblastoma (RB) is an embryonic neoplasm of retinal origin. It almost always 
presents in early childhood and is often bilateral. The risk of osteogenic sarcoma is increased 500-fold in 
bilateral retinoblastoma patients, the bone malignancy being at sites removed from those exposed to 
radiation treatment of the eye tumor. 

The retinoblastoma susceptibility gene (pRB; pRb) plays a pivotal role in the regulation of 
the cell cycle. pRB restrains cell cycle progression by maintaining a checkpoint in late that controls 
commitment of cells to enter S phase. The critical role that pRB plays in cell cycle regulation explains its 
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status as archetypal tumor suppressor: loss of pRB function results in an inability to maintain control of 
the G, checkpoint; unchecked progression through the cell cycle is, in turn, a hallmark of neoplasia. 

Blanquet et aL, Hum. Molec. Genet 4: 383-388 (1 995) performed a mutation survey of 
the RB1 gene in 232 patients with hereditary or nonhereditary, retinoblastoma. They systematically 
explored all 27 exons and flanking sequences, as well as the promoter. All types of point mutations were 
represented and found to be unequally distributed along the RB1 gene sequence. In the population 
studied, exons 3, 8, 18, and 19 were preferentially altered. The attached table discloses the correcting 
oligonucleotide base sequences for the retinoblastoma oligonucleotides of the invention. 



Table 13 

pRB Mutations and Genome-Correcting Oligos 



Clinical Phenotype & 


Correcting Oligos 


SEQID 


Mutation 


J NO: ; 


Retinoblastoma 

Trp99Term 

TGG-TAG 


AAIAI I IGAICI I IAI 1 1 1 1 IGI I CCCAGGGAGG I IAIAI ICAA 
AAGAAAAAGGAACTGTGGGGAATCTGTATCTTTATTGCAGCA 
GTTGACCTAGATGAGATGTCGTTCAC 1 1 I IACTGA 


501 




TCAGTAAAAGTGAACGACATCTCATCTAGGTCAACTGCTGCA 
ATAAAGATACAGATTCCCCACAGTTCC 1 1 1 1 ICI 1 1 IGAATATA 
ACCTCCCTGGGAACAAAAAATAAAGATCAAATATT 


502 




GGAACTGTGGGGAATCT 


503 




AGATTCCCCACAGTTCC 


504 


Retinoblastoma 

Glu137Asp 

GAA-GAT 


Al 1 1 AC 1 1 1 1 1 ICI Al ICI I ICCI I IGIAGIGICCAIAAAI ICI I 
TAACTTACTAAAAGAAATTGATACCAGTACCAAAGTTGATAAT 
GCTATGTCAAGACTGTTGAAGAAGTATGATGTA 


505 




TACATCATACTTCTTCAACAGTCTTGACATAGCATTATCAACTT 
TGGTACTGGTATCAATTTC 1 1 1 I AGTAAGTTAAAGAATTTATGG 
ACACTACAAAGGAAAGAATAGAAAAAAGTAAAT 


506 




CTAAAAGAAATTGATAC 


507 




GTATCAATTTCTTTTAG 


508 


Retinoblastoma 
Glu137Term 
i GAA-TAA 


TGATTTAC 1 1 1 1 1 1 CTATTCTTTCCTTTGTAGTGTCCATAAATT 
CI 1 1 AACTTACTAAAAGAAATTGATACCAGTACCAAAGTTGAT 
AATGCTATGTCAAGACTGTTGAAGAAGTATGATG 


509 
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Clinical Phenotype& 
Mutation 


Correcting Oligos 


SEQID 
NO: 




CATCATACTTCTTCAACAGTCTTGACATAGCATTATCAACTTT 
GGTACTGGTATCAATTTC 1 1 I rAGTAAGTTAAAGAATTTATGG 
ACACTACAAAGGAAAGAATAGAAAAAAGTAAATCA 


510 


TACTAAAAGAAATTGAT 


511 


ATCAATTTCTTTTAGTA 


512 


Retinoblastoma 

Gln176Term 

CAA-TAA 


AAAATGTTAAAAAGTCAtAATG I UNCI 1 1 1 CAGGACATGTGA 
ACTTATATATTTGACACAACCCAGCAGTTCGTAAGTAGTTCAC 
AGAATGTTAI 1 1 1 ICACI I AAAAAAAAAGA 1 1 1 1 


513 


AAAAICI 1 1 1 1 1 1 1 1 AAGIGAAAAAIAACAI ICIGIGAACIACI 
TACGAACTGCTGGGTTGTGTCAAATATATAAGTTCACATGTCC 
TGAAAAGAAAAACATTATGAC 1 1 I I IAACAI 1 1 1 


514 


ATTTGACACAACCCAGC 


515 


GCTGGGTTGTGTCAAAT 


516 


Retinoblastoma 

lle185Thr 

ATA-ACA 


TGATACAl 1 1 1 1 UUI Ul 1 1 1 1 1 1 1 CTGCTTTCTATTTGTTTAATA 
GGATATCTACTGAAATAAATTCTGCATTGGTGCTAAAAGTTTC 
TTGGATCACAI 1 1 1 1 ATTAGCTAAAGGTAAGTT 


517 


AACI IACCI 1 lAGCIAAIAAAAAIGIGAICCAAGAAACI 1 1 IA 

GCACCAATGCAGAATTTATTTCAGTAGATATCCTATTAAACAA 

ATAGAAAGCAGAAAAAAAACAGGAAAAATGTATCA 


518 


TACTGAAATAAATTCTG 


519 


CAGAATTTATTTCAGTA 


520 


Retinoblastoma 

Gln207Term 

CAA-TAA 


AAAGATCTGAATCTCTAACTTTCTTTAAAAATGTACA 1 1 1 1 II 1 
TTCAGGGGAAGTATTACAAATGGAAGATGATCTGGTGATTTC 
ATTTCAGTTAATGCTATGTGTCCTTGACTAI MIA 


521 


TAAAATAGTCAAGGACACATAGCATTAACTGAAATGAAATCAC 
CAGATCATCTTCCATTTGTAATACTTCCCCTGAAAAAAAAATG 
TACAI 1 1 1 1 AAAGAAAGTTAGAGATTCAGATCTTT 


522 


AAGTATTACAAATGGAA 


523 


TTCCATTTGTAATACTT 


524 


Retinoblastoma 

Arg251Term 

CGAtoTGA 


GTTCTTATCTAATTTACCACI 1 1 1 ACAGAAACAGCTGTTATACC 

CATTAATGGTTCACCTCGAACACCCAGGCGAGGTCAGAACA 

GGAGTGCACGGATAGCAAAACAACTAGAAAATGATA 


525 


"IAICAI 1 1 IUIAGI IGI 1 1 IGCIAICCGIGCACICCIGI ICIG 

ACCTCGCCTGGGTGTTCGAGGTGAACCATTAATGGGTATAAC 

AGCTGTTTCTGTAAAAGTGGTAAATTAGATAAGAAC 


526 
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Clinical Phenotype & 
Mutation 


\Slttl£ Correcting Oligos 


SEQID 




GTTCACCTCGAACACCC 


527 


GGGTGTTCGAGGTGAAC 


528 


Retinoblastoma 

Arg255Term 

CGAtoTGA 


TTTACCAC 1 1 1 lACAGAAACAGCTGTTATACCCATTAATGGTT 
CACCTCGAACACCCAGGCGAGGTCAGAACAGGAGTGCACG 
GATAGCAAAACAACTAGAAAATGATACAAGAATTATTG 


529 


CMTMTTCTTGTATCATTTTCTAGTTGTTTTGCTATCCGTGCA 
CTCCTGTTCTGACCTCGCCTGGGTGTTCGAGGTGAACCATTA 
ATGGGTATAACAGCTGTTTCTGTAAAAGTGGTAAA 


530 


CACCCAGGCGAGGTCAG 


531 


CTGACCTCGCCTGGGTG 


532 


Retinoblastoma 

Gln266Term 

CAAtoTAA 


ATTAATGGTTCACCTCGAACACCCAGGCGAGGTCAGAACAG 
GAGTGCACGGATAGCAAAACAACTAGAAAATGATACAAGAAT 
TATTGAAGTTCTCTGTAAAGAACATGAATGTAATATAG 


533 


CTATATTACATTCATGTTCTTTACAGAGAACTTCAATAATTCTT 
GTATCAI 1 1 ICIAGI IGI 1 1 1 GCTATCCGTGCACTCCTGTTCT 
GACCTCGCCTGGGTGTTCGAGGTGAACCATTAAT 


534 


TAGCAAAACAACTAGAA 


535 


1 ICIAGI IGI 1 IIGCIA 


536 


Retinoblastoma 

Arg320Term 

CGAtoTGA 


TGACATGTAAAGGATAATTGTCAGTGAC 1 1 1 1 I iCTTTCAAGG | 
TTGAAMTCTTTCTAMCGATACGAAGAAATTTATCTTAAAAAT 
AAAGATCTAGATGCAAGATTA 1 1 1 1 1 GGATCATG 


537 


CAIGAICCAAAAAIAAICI IGCAICiAGAiCI 1 IAI 1 1 1 IAAGA 
TAAATTTCTTCGTATCGI 1 IAGAAAGAI 1 1 1 CAACCTTGAAAGA 
AAAAAGTCACTGACAATTATCCTTTACATGTCA 


538 


TTTCTAAACGATACGAA 


539 


TTCGTATCGTTTAGAAA 


540 


Retinoblastoma 

Gln354Term 

CAGtoTAG 


A /"\ AAA 1 1 /"* \*T* AAA *l 1 "1' 1 /~\ A >«-\-T- a "T* /"X A A T A AT 1"/*^ A /"\ ! ■' I A 'T ' 1 ' f\' 1 IT 

ACAAATTGTAAAI 1 1 1 CAGTATGTGAATGACTTCACTTATTGTT ! 
ATTTAGI 1 1 1 GAAACACAGAGAACACCACGAAAAAGTAACCTT 
GATGAAGAGGTGAATGTAATTCCTCCACACACtC 


541 


GAGTGTGTGGAGGAATTACATTCACCTCTTCATCAAGGTTAC 
1 1 1 1 1 CGTGGTGTTCTCTGTGTTTCAAAACTAAATAACAATAA 
GTGAAGTCATTCACATACTGAAAATTTACAATTTGT 


542 


TTGAAACACAGAGAACA 


543 


TGTTCTCTGTGTTTCAA 


544 
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Clinical Phenotype & 
Mutation 


Correcting Oligos 


llillilt 

NO: 


Retinoblastoma 

Arg358Gly 

CGAtoGGA 


1 1 1 1 CAGTATGTGAATGACTTCACTTATTGTTATTTAGTTTTGA 
AACACAGAGAACACCACGAAAAAGTAACCTTGATGAAGAGGT 
GAATGTAATTCCTCCACACACTCCAGTTAGGTATG 


• 545 


CATACCTAACTGGAGTGTGTGGAGGAATTACATTCACCTCTT 
CATCAAGGTTAC 1 1 1 1 1 CGTGGTGTTCTCTGTGTTTCAAAACT 
AAATAACAATAAGTGAAGTCATTCACATACTGAAAA 


546 


GAACACCACGAAAAAGT 


547 


ACI 1 1 1 ICGIGGIGITC 


548 


Retinoblastoma 

Arg358Term 

CGAtoTGA 


1 1 1 1 LAb 1 A 1 b 1 QiAAl b7\C I ICACl lAl IAI 1 lA(il 1 1 iGA 
AACACAGAGAACACCACGAAAAAGTAACCTTGATGAAGAGGT 
GAATGTAATTCCTCCACACACTCCAGTTAGGTATG 


549 


CATACCTAACTGGAGTGTGTGGAGGAATTACATTCACCTCTT 
CATCAAGGTTAC 1 1 1 1 1 CGTGGTGTTCTCTGTGTTTCAAAACT 
AAATAACAATAAGTGAAGTCATTCACATACTGAAAA 


550 


GAACACCACGAAAAAGT 


551 


ACI 1 1 1 ICGIGGIGI IC 


552 


Retinoblastoma 

Ser397Term 

TCAtoTAA 


CTGTTATGAACACTATCCAACAATTAATGATGA 1 1 1 IAAATTCA 
GCAAGTGATCAACCTTCAGAAAATCTGATTTCCTAI 1 1 IAACG 
TAAGCCATATATGAAACATTATTTATTGTAATAT 


553 


ATATTACAATAAATAATGTTTCATATATGGCTTACGTTAAAATA 
GGAMTCAGATTTTCTGAAGGTTGATCACTTGCTGAATTTAAA 
ATCATCATTAATTGTTGGATAGTGTTCATAACAG 


554 


TCAACCTTCAGAAAATC 


555 


GAI 1 1 1 C 1'GAAGGTTGA 


556 


Retinoblastoma 

Arg445Term 

CGAtoTGA 


1 1 iCATAATTGTGAl 1 1 1 <J 1 AAAA 1 AGCAGUU It; 1 lAl 1 1 1 iCT 
1 1 1 1 GTTTGTTTGTAGCGATACAAACTTGGAGTTCGCTTGTAT 
TACCGAGTAATGGAATCCATGCTTAAATCAGTAA 


557 


TTACTGATTTAAGCATGGATTCCATTACTCGGTAATACAAGCG 
AACTCCAAGTTTGTATCGCTACAAACAAACAAAAAGAAAAATA 
AGAGCCTGCTAI 1 1 1 AGAAAATCACAATTATGAM 


558 


GTTTGTAGCGATACAAA 


559 


TTTGTATCGCTACAAAC 


560 


Retinoblastoma 

Arg455Term 

CGAtoTGA 


GUICI IAI 1 1 1 ICI 1 1 1 IGI 1 IGI 1 1 G 1 AGCGA I'ACAAAC 1 fGG 
AGTTCGCTTGTATTACCGAGTAATGGAATCCATGCTTAAATCA 
GTAAGTTAAAAACAATATAAAAAAATTTCAGCCG 


561 
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Clinical Phenotype & 
Mutation 




:SEQ 10 
NO: 




CGGCIGAAAI 1 1 1 1 1 IAIAI IGI 1 1 1 IAACI IACIGAI 1 IAAGC 

ATGGATTCCATTACTCGGTAATACAAGCGAACTCCAAGTTTGT 

ATCGCTACAAACAAACAAAAAGAAAAATAAGAGC 


562 


TGTATTACCGAGTAATG 


563 


CATTACTCGGTAATACA 


564 


Retinoblastoma 

Arg552Term 

CGAtoTGA 


ATCGAAAGTTTTATCAAAGCAGAAGGCAACTTGACAAGAGAA 
ATGATAAAACAI 1 1 AGAACGATGTGAACATCGAATCATGGAAT 
CCCTTGCATGGCTCTCAGTAAGTAGCTAAATAATTG 


565 


CAATTATTTAGCTACTTACTGAGAGCCATGCAAGGGATTCCAT 
GATTCGATGTTCACATCGTTCTAAATG 1 1 1 1 ATCATTTCTCTTG 
TCAAGTTGCCTTCTGCTTTGATAAAACTTTCGAT 


566 


ATTTAGAACGATGTGAA 


567 


TTCACATCGTTCTAAAT 


568 


Retinoblastoma 

Cys553Term 

TGTtoTGA 


AAGI 1 1 1 ATCAAAGCAGAAGGCAACTTGACAAGAGAAATGATA 
AAACATTTAGAACGATGTGAACATCGAATCATGGAATCCCTTG 
CATGGCTCTCAGTAAGTAGCTAAATAATTGAAGAA 


569 


TTCTTCAATTATTTAGCTACTTACTGAGAGCCATGCAAGGGAT 
TCCATGATTCGATGTTCACATCGTTCTAAATG 1 1 1 1 ATCATTTC 
TCTTGTCAAGTTGCCTTCTGCnTGATAAAACTT 


570 


GAACGATGIGAACATCG 


571 


CGATGTTCACATCGTTC 


572 


Retinoblastoma 

Glu554Term 

GAAtoTAA 


AGI 1 1 1 ATCAAAGCAGAAGGCAACTTGACAAGAGAAATGATAA 

AACATTTAGAACGATGTGAACATCGAATCATGGAATCCCTTG 

CATGGCTCTCAGTAAGTAGCTAAATAATTGAAGAAA 


573 


TTTCTTCAATTATTTAGCTACTTACTGAGAGCCATGCAAGGGA 
TTCCATGATTCGATGTTCACATCGTTCTAAATGTTTTATCATTT 
CTCTTGTCAAGTTGCCTTCTGCTTTGATAAAACT 


574 


AACGATGTGAACATCGA 


575 


TCGATGTTCACATCGTT 


576 


Retinoblastoma 

Ser567Leu 

TCAtoTTA 


TACCTGGGAAAATTATGCTTACTAATGTGG 1 1 1 1 AATTTCATC 
ATGTTTCATATAGGATTCACCTTTATTTGATCTTATTAAACAAT 
CAAAGGACCGAGAAGGACCAACTGATCACCTTGA 


577 


TCAAGGTGATCAGTTGGTCCTTCTCGGTCCTTTGATTGTTTAA 
TAAGATCAAATAAAGGTGAATCCTATATGAAACATGATGAAAT 
TAAAACCACATTAGTAAGCATAA 1 1 1 1 CCCAGGTA 


578 
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Clinical Phenotype & 
Mutation 






Correcting Oligos 


IliQMD 
NO: 




ATAGGATTCACCTTTAT 


579 


ATAAAGGTGAATCCTAT 


580 


Retinoblastoma 

Gln575Term 

CAAtoTAA 


AATGTGGI 1 1 1 AATTTCATCATGTTTCATATAGGATTCACCTTT 
ATrTGATCTTATTAAACAATCAAAGGACCGAGAAGGACCAACT 
GATCACCTTGAATCTGCTTGTCCTCTTAATCTTC 


581 


GAAGATTAAGAGGACAAGCAGATTCAAGGTGATCAGTTGGTC 
CTTCTCGGTCCTTTGATTGTTTAATAAGATCAAATAAAGGTGA 
ATCCTATATGAAACATGATGAAATTAAAACCACATT 


582 


TTATTAAACAATCAAAG 


583 


CTTTGATTGTTTAATAA 


584 


Retinoblastoma 

Arg579Term 

CGAtoTGA 


Al 1 ICAICAIGI 1 ICAIAIAGGAI ICACCI 1 IAI 1 IGAICI IAI 

TAAACAATCAAAGGACCGAGAAGGACCAACTGATCACCTTGA 

ATCTGCTTGTCCTCTTAATCTTCCTCTCCAGAATA 


585 


TATTCTGGAGAGGAAGATTAAGAGGACAAGCAGATTCAAGGT 
GATCAGTTGGTCCTTCTCGGTCCTTTGATTGTTTAATAAGATC 
AMTAAAGGTGAATCCTATATGAAACATGATGAAAT 


586 


CAAAGGACCGAGAAGGA 


587 


TCCTTCTCGGTCCT 


ITG 


588 


Retinoblastoma 

Glu580Term 

GAAtoTAA 


TCATCATGTTTCATATAGGATTCACCTTTATTTGATCTTATTAA 
ACAATCAAAGGACCGAGAAGGACCAACTGATCACCTTGAATC 
TGCTTGTCCTCTTAATCTTCCTCTCCAGAATAATC 


589 


GATTATTCTGGAGAGGAAGATTAAGAGGACAAGCAGATTCAA 
GGTGATCAGTTGGTCCTTCTCGGTCCTTTGATTGTTTAATAAG 
ATCAAATAAAGGTGAATCCTATATGAAACATGATGA 


590 


AGGACCGAGAAGGACCA 


591 


TGGTCCTTCTCGGTCCT 


592 


Retinoblastoma 

Ser634Term 

TCAtoTGA 


AGAAAAAAGGTTCAACTACGCGTGTAAATTCTACTGCAAATG 
CAGAGACACAAGCAACCTCAGCCTTCCAGACCCAGAAGCCA 
TTGAAATCTACCTCTCTTTCACTG 1 1 1 IATAAAAAAGG 


593 


CCI 1 1 1 1 1 A 1 AAAACAG 1 GAAAGAGAGG 1 AGA 1 1 ICAAIGGCI 
TCTGGGTCTGGAAGGCTGAGGTTGCTTGTGTCTCTGCATTTG 
CAGTAGAATTTACACGCGTAGTTGAACC 1 1 1 1 1 ICT 


594 


AGCAACCTCAGCCTTCC 


595 


GGAAGGCTGAGGTTGCT 


596 
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Clinical Phenotype & 


Correcting Oligos 


NO: 


Retinoblastoma 

Ala635Pro 

GCCtoCCC 


AAAAAAGGTTCAACTACGCGTGTAAATTCTACTGCAAATGCA 
GAGACACAAGCAACCTCAGCCTTCCAGACCCAGAAGCCATT 
GAMTCTACCTCTCTTTCACTG 1 1 1 1 ATAAAAAAGGTT 


597 




MCCTTTTTTATAAAACAGTGAAAGAGAGGTAGATTTCAATGG 
CTTCTGGGTCTGGMGGCTGAGGTTGCTTGTGTCTCTGCATT 
TGCAGTAGAATTTACACGCGTAGTTGAACC 1 1 1 1 1 1 


598 




CAACCTCAGCCTTCCAG 


599 




CTGGAAGGCTGAGGTTG 


600 


Retinoblastoma 

Gln639Term 

CAGtoTAG 


ACTACGCGTGTAAATTCTACTGCAAATGCAGAGACACMGCA 
ACCTCAGCCTTCCAGACCCAGAAGCCATTGAAATCTACCTCT 
CTTTCACTG 1 1 1 1 ATAAAAAAGGTTAGTAGATGATTA 


601 




TMTCATCTACTMCCTTTTTTATAAAACAGTGAAAGAGAGGT 

AGATTTCAATGGCTTCTGGGTCTGGAAGGCTGAGGTTGCTTG 

TGTCTCTGCATTTGCAGTAGAATTTACACGCGTAGT 


602 




TCCAGACCCAGAAGCCA 


603 




TGGCTTCTGGGTCTGGA 


604 


Retinoblastoma 

Leu657Pro 

CTAtoCCA 


TTGTAATTCAAAATGAACAGTAAAAATGACTAAl 1 1 1 ICTTATT 
CCCACAGTGTATCGGCTAGCCTATCTCCGGCTAAATACACTT 
TGTGAACGCCTTCTGTCTGAGCACCCAGAATTAGA 


605 




TCTAATTCTGGGTGCTCAGACAGAAGGCGTTCACAAAGTGTA 
TTTAGCCGGAGATAGGCTAGCCGATACACTGTGGGAATAAG 
AAAAATTAGTCA 1 1 1 1 IACIGI ICAIII IGAATTACAA 


606 




GTATCGGCTAGCCTATC 


607 




GATAGGCTAGCCGATAC 


608 


Retinoblastoma 

Arg661Trp 

CGGtoTGG 


AATGAACAGTAAAAATGACTAAl 1 1 1 I CTTATTCCCACAGTGTA 

TCGGCTAGCCTATCTCCGGCTAAATACACTTTGTGAACGCCT 

TCTGTCTGAGCACCCAGAATTAGAACATATCATCT 


609 




AGATGATATGTTCTAATTCTGGGTGCTCAGACAGAAGGCGTT 
CACAAAGTGTATTTAGCCGGAGATAGGCTAGCCGATACACTG 
TGGGAATAAGAAAAATTAGTCAI 1 1 1 IACTGTTCATT 


610 




CCTATCTCCGGCTAAAT 


611 




ATTTAGCCGGAGATAGG 


612 


Retinoblastoma 

Leu662Pro 

CTAtoCCA 


AACAGI AAAAAIGACIAAI 1 1 1 ICI IAI 1 CCCACAG 1 GTATCG 
GCTAGCCTATCTCCGGCTAAATACACTTTGTGAACGCCTTCT 
GTCTGAGCACCCAGAATTAGAACATATCATCTGGAC 


613 
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Clinical Phenotype & 
Mutation 


Correcting Oiigos 






GTCCAGATGATATGTTCTAATTCTGGGTGCTCAGACAGAAGG 
CGTTCACAAAGTGTATTTAGCCGGAGATAGGCTAGCCGATAC 
ACTGTGGGAATAAGAAAAATTAGTCA I 1 1 1 IACTGTT 


614 




TCTCCGGCIAAATACAC 


615 




GTGTATTTAGCCGGAGA 


616 


Retinoblastoma 

Glu675Term 

GAAtoTM 


TATCGGCTAGCCTATCTCCGGCTAAATACACTTTGTGAACGC 
CTTCTGTCTGAGCACCCAGAATTAGAACATATCATCTGGACC 
CI 1 1 1 CCAGCACACCCTGCAGAATGAGTATGAACTCA 


617 




TGAGTTCATACTCATTCTGCAGGGTGTGCTGGAAAAGGGTCC 

AGATGATATGTTCTAATTCTGGGTGCTCAGACAGAAGGCGTT 

CACAAAGTGTATTTAGCCGGAGATAGGCTAGCCGATA 


618 




AGCACCCAGAATTAGAA 


619 




TTCTAATTCTGGGTGCT 


620 


Retinoblastoma 

Gln685Pro 

CAGtoCCG 


■■■■■■■■■■■ ■ y*^^_ y^v A A £**\_ ^"V /\ 1 I y^ I ^^^^ 1 IT ' A A ^X. V~V A y—^ A A 1 ■ A j«*X A A i"N A ■ A 

TTTGTGAACGCCTTCTGTCTGAGCACCCAGAATTAGAACATA 
TCATCTGGACCC 1 1 1 1 CCAGCACACCCTGCAGAATGAGTATG 
AACTCATGAGAGACAGGCATTTGGACCAAGTAAGAAA 


621 




TTTCTTACTTGGTCCAAATGCCTGTCTCTCATGAGTTCATACT 
CATTCTGCAGGGTGTGCTGGAAAAGGGTCCAGATGATATGTT 
CTAATTCTGGGTGCTCAGACAGAAGGCGTTCACAAA 


622 




CCTTTTCCAGCACACCC 


623 




GGGTGTGCTGGAAAAGG 


624 


Retinoblastoma 

Cys706Tyr 

TGTtoTAT 


AAAACCATGTAATAAAATTCTGACTAC 1 1 1 1 ACATCAATTTATT 
TACTAGATTATGATGTGTTCCATGTATGGCATATGCAAAGTGA 
AGAATATAGACCTTAAATTCAAAATCATTGTAAC 


625 




Gl IACAAIGAI 1 1 IGAAI 1 IAAGGICIAIAI ICI ICACI 1 IGCA 
TATGCCATACATGGAACACATCATAATCTAGTAAATAAATTGA 
TGTAAAAGTAGTCAGAA 1 1 1 1 Al IACAIGGI 1 1 1 


626 




TATGATGTGTTCCATGT 


627 




ACATGGAACACATCATA 


628 


Retinoblastoma 
Cys712Arg 
TGC to CGC 


1 ICIGACIACI 1 1 IACAICAAI 1 IAI 1 IACIAGAI IAIGAIGIG 
TTCCATGTATGGCATATGCAAAGTGAAGAATATAGACCTTAAA 
TTCAAAATCATTGTAACAGCATACAAGGATCTTC 


629 




GAAGAICCI IGIAIGCIGI IACAAIGAI 1 1 IGAAI 1 IAAGGIC 
TATATTCTTCACTTTGCATATGCCATACATGGAACACATCATA 
ATCTAGTAAATAAATTGATGTAAAAGTAGTCAGAA 


630 
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Clinical Phenotype & 
Mutation 


Correcting Oiigos 


sSEQID 
NO: 




ATGGCATATGCAAAGTG 


631 


CACTTTGCATATGCCAT 


632 


Retinoblastoma 

Tyr728Term 

TACtoTAA 


GTATGGCATATGCAAAGTGAAGAATATAGACCTTAAATTCAAA 
ATCATTGTAACAGCATACAAGGATCTTCCTCATGCTGTTCAG 
GAGGTAGGTAAI 1 1 ICCAIAGIAAGI 1 1 1 1 1 IGATA 


633 


TATCAAAAAAACTTACTATGGAAAATTACCTACCTCCTGAACA 
GCATGAGGAAGATCCTTGTATGCTGTTACAATGA 1 1 1 IGAATT 
TAAGGTCTATATTCTTCACTTTGCATATGCCATAC 


634 


ACAGCATACAAGGATCT 


635 


AGATCCTTGTATGCTGT 


636 


Retinoblastoma 
Glu748Term 
GAG to TAG 


1 1 1 1 1 1 1 1 1 1 1 1 1 1 IACTGTTCTTCCTCAGACATTCAAACGTGT 

TTTGATCAAAGAAGAGGAGTATGATTCTATTATAGTATTCTATA 

ACTCGGTCTTCATGCAGAGACTGAAAACAAATA 


637 


IAI 1 IGI 1 1 ICAGICICIGCAIGAAGACCGAGI IAIAGAAIAC 

TATAATAGAATCATACTCCTCTTCTTTGATCAAAACACGTTTGA 

ATGTCTGAGGAAGAACAGTAAAAAAAAAAAAAAA 


638 


AAGAAGAGGAGTATGAT 


639 


ATCATACTCCTCTTCTT 


640 


Retinoblastoma 

Gln762Term 

CAGtoTAG 


GTTTTGATCAAAGAAGAGGAGTATGATTCTATTATAGTATTCT 
ATAACTCGGTCTTCATGCAGAGACTGAAAACAAATAI 1 1 IGCA 
GTATGCTTCCACCAGGGTAGGTCAAAAGTATCCTT 


641 


AAGGA 1 AC 1 1 1 1 GACC 1 ACCC 1 GG 1 GGAAGCA 1 AC 1 GCAAAA 
TATTTGI 1 1 ICAGTCTCTGCATGAAGACCGAGTTATAGAATAC 
TATAATAGAATCATACTCCTCTTCTTTGATCAAAAC 


642 


TCTTCATGCAGAGACTG 


643 


CAGTCTCTGCATGAAGA 


644 


Retinoblastoma 

Arg787Term 

CGA-TGA 


TAATCTAC 1 1 1 1 1 IGI 1 1 1 1 GCTCTAGCCCCCTACCTTGTCAC 

CAATACCTCACATTCCTCGAAGCCCTTACAAGTTTCCTAGTTC 

ACCCTTACGGATTCCTGGAGGGAACATCTATATTT 


645 


AAATATAGATGTTCCCTCCAGGAATCCGTAAGGGTGAACTAG 
GAAACTTGTAAGGGCTTCGAGGAATGTGAGGTATTGGTGACA 
AGGTAGGGGGCTAGAGCAAAAACAAAAAAGTAGATTA 


646 


ACATTCCTCGAAGCCCT 


647 


AGGGCTTCGAGGAATGT 


648 
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Clinical PhenotypeS 
Mutation 


Correcting Oiigos 


fiiiil 

HlO: 


Retinoblastoma 

Ser816Term 

TCAtoTGA 


CCTTACGGATTCCTGGAGGGAACATCTATATTTCACCCCTGA 
AGAGTCCATATAAAATTTCAGAAGGTCTGCCAACACCAACAA 
AAATGACTCCAAGATCAAGGTGTGTG 1 1 1 ICTCTTTA 


649 




TAMGAGAAAACACACACCTTGA'I CT 1 GGAG rCATTTTTGTTG 
GTGTTGGCAGACCTTCTGAAA 1 1 1 1 ATATGGACTCTTCAGGG 
GTGAAATATAGATGTTCCCTCCAGGAATCCGTAAGG 


650 




TAAAATTTCAGAAGGTC n 


651 




GACCI ICIGAAAI 1 1 IA 


652 



EXAMPLE 8 

BRCA1 and BRCA2 

Breast cancer is the second major cause of cancer death in American women, with an 
estimated 44,190 lives lost (290 men and 43,900 women) in the US in 1997. While ovarian cancer 
accounts for fewer deaths than breast cancer, it still represents 4% of all female cancers. In 1 994, two 
breast cancer susceptibility genes were identified: BRCA1 on chromosome 17 and BRCA2 on 
chromosome 1 3. When a woman carries a mutation in either BRCA1 or BRCA2, she is at increased risk 
of being diagnosed with breast or ovarian cancer at some point in her life. 

Ford et a/., Am. J. Hum. Genet 62: 676-689 (1998) assessed the contribution of BRCA1 
and BRCA2 to inherited breast cancer by linkage and mutation analysis in 237 families, each with at least 
4 cases of breast cancer. Families were included without regard to the occurrence of ovarian or other 
cancers. Overall, disease was linked to BRCA1 in an estimated 52% of families, to BRCA2 in 32% of 
families, and to neither gene in 16%, suggesting other predisposition genes. The majority (81%) of the 
breast-ovarian cancer families were due to BRCA1, with most others (14%) due to BRCA2. Conversely, 
the majority (76%) of families with both male and female breast cancer were due to 
BRCA2. The largest proportion (67%) of families due to other genes were families with 4 or 5 cases of 
female breast cancer only. 

More than 75% of the reported mutations in the BRCA1 gene result in truncated proteins. 
Couch et a/., Hum. Mutat. 8: 8-18, 1996. (1996) reported a total of 254 BRCA1 mutations, 132 (52%) of 
which were unique. A total of 221 (87%) of all mutations or 1 07 (81 %) of the unique mutations are small 
deletions, insertions, nonsense point mutations, splice variants, and regulatory mutations that result in 
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truncation or absence of the BRCA1 protein. A total of 1 1 disease-associated missense mutations (5 
unique) and 21 variants (19 unique) as yet unclassified as missense mutations or polymorphisms had 
been detected. Thirty-five independent benign polymorphisms had been described. The most common 
mutations were 185delAG and 5382insC, which accounted for 30 (11.7%) and 26 (10.1%), respectively, 
of all the mutations. 

Most BRCA2 mutations are predicted to result in a truncated protein product. The 
smallest known cancer-associated deletion removes from the C terminus only 224 of the 3,418 residues 
constituting BRCA2, suggesting that these terminal amino acids are critical for BRCA2 function. Studies 
(Spain ef a/., Proc. Natl. Acad. Sci. 96:13920-13925 (1999)) suggest that such truncations eliminate or 
interfere with 2 nuclear localization signals that reside within the final 156 residues of BRCA2, suggesting 
that the vast majority of BRCA2 mutants are nonfunctional because they are not translocated into the 
nucleus. 

The attached table discloses the correcting oligonucleotide base sequences for the 
BRACA1 and BRACA2 oligonucleotides of the invention. 



Table 14 

BRCA1 Mutations and Genome-Correcting Oligos 



Clinical Phenotype & 
Mutation 


Correcting Oligos 


SEQ ID 
NO: 


Breast Cancer 

Met-1-lle 

ATGtoATT 


CTGCGCTCAGGAGGCCTTCACCCTCTGCTCTGGGTAAAGTT 
CATTGGAACAGAAAGAAATGGATTTATCTGCTCTTCGCGTTG 
AAGAAGTACAAAATGTCATTAATGCTATGCAGAAAATC 


653 


GAI I I ICIGCAIAGCAI I AAIGACAI I I I G I AC I ICI ICAACG 
CGAAGAGCAGATAAATCCA 1 1 ICI 1 1 CTGTTCCAATGAACTTT 
ACCCAGAGCAGAGGGTGAAGGCCTCCTGAGCGCAG 


654 


AAAGAAATGGATTTATC j 


655 


GAIAAAICCAI I ICI 1 1 


656 


Breast Cancer 

Val-11-Ala 

GTAtoGCA 


CTGGGTAAAGTTCATTGGAACAGAAAGAAATGGATTTATCTG 

CTCTTCGCGTTGAAGAAGTACAAAATGTCATTAATGCTATGCA 

GAAAATCTTAGAGTGTCCCATCTGTCTGGAGTTGAT 


657 


ATCAACTCCAGACAGATGGGACACTCTAAGATTTTCTGCATA 
GCATTAATG ACA 1 1 1 I GTACTTCTTCAACGCGAAGAGCAGATA 
AATCCA 1 1 ICI I ICIGI ICCAAIGAACI I IACCCAG 


658 


TGAAGAAGTACAAAATG 


659 
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Clinical Phenotype& 
Mutation 


Correcting Oiigos 


mi 




CAI 1 1 IGIAUI ICI TCA 


660 


Breast Cancer 

lle-21-Val 

ATCtoGTC 


ATGGATTTATCTGCTCTTCGCGTTGAAGAAGTACAAAATGTCA 

TTAATGCTATGCAGAAAATCTTAGAGTGTCCCATCTGTCTGG 

AGTTGATCAAGGAACCTGTCTCCACAAAGTGTGACC 


661 


GGTCACACTTTGTGGAGACAGGTTCCTTGATCAACTCCAGAC 
AGATGGGACACTCTAAGAI 1 1 1 CTGCATAGCATTAATGACATT 
TTGTACTTCTTCAACGCGAAGAGCAGATAAATCCAT 


662 


TGCAGAAAATCTTAGAG 


663 


CTCTAAGATTTTCTGCA 


664 


Breast Cancer 

Leu-22-Ser 

TTAtoTCA 


ATTTATCTGCTCTTCGCGTTGAAGAAGTACAAAATGTCATTAA 
TGCTATGCAGAAAATCTTAGAGTGTCCCATCTGTCTGGAGTT 
GATCAAGGAACCTGTCTCCACAAAGTGTGACCACAT 


665 


AIGIGGICACACI 1 1 G 1 GGAGACAGG 1 1 CC 1 IGAICAACICC 
AGACAGATGGGACACTCTAAGA 1 1 1 1 CTGCATAGCATTAATG 
ACATTTTGTACTTCTTCAACGCGAAGAGCAGATAAAT 


666 


GAAAATCTTAGAGTGTC 


667 


GACACICI AAGAI IMC 


668 


Breast Cancer 

Cys-39-Tyr 

TGTtoTAT 


AGAAAATCTTAGAGTGTCCCATCTGTCTGGAGTTGATCAAGG 
AACCTGTCTCCACAAAGTGTGACCACATA 1 1 1 IGCAAAI 1 1 IG 
CATGCTGAAACTTCTCAACCAGAAGAAAGGGCCTTC 


669 


GAAGGCCC 1 1 1 CTTCTGGTTGAGAAG 1 1 1 CAGCATGCAAAAT 
TTGCAAAATATGTGGTCACAC 1 1 1 GTGGAGACAGGTTCCTTG 
ATCAACTCCAGACAGATGGGACACTCTAAGA 1 1 1 ICT 


670 


CACAAAGTGTGACCACA 


671 


TGTGGTCACACTTTGTG 


672 


Breast Cancer 

Cys-61-Gly 

TGTtoGGT 


CACATAl 1 1 IUUAAAI 1 1 1 GCATGCTGAAACTTCTCAACCAGA 

AGAAAGGGCCTTCACAGTGTCCTTTATGTAAGAATGATATAAC 

CAAAAGGAGCCTACAAGAAAGTACGAGATTTAGTC 


673 


GACIAAAICICGIACI 1 ICI IGIAGGCICCI 1 1 IGGI IAIAIC 
ATTCTTACATAAAGGACACTGTGAAGGCCCI 1 ICI ICTGGTT 
GAGAAGTTTCAGCATGCAAAATTTGCAAAATATGTG 


674 


CTTCACAGTGTCCTTTA 


675 


TAAAGGACACTGTGAAG 


676 
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Clinical Phenotype & 
Mutation 


Correcting Oligos 




Breast Cancer 

Leu-63-Stop 

TTAtoTAA 


1 1 IGCAAAI 1 1 rGCATGCTGAAACI 1 C 1 UAACCAGAAGAAAGG 
GCCTTCACAGTGTCCTTTATGTAAGAATGATATAACCAAAAGG 
AGCCTACAAGAAAGTACGAGATTTAGTCAACTTGT 


677 


ACMGTTGACTAMTCTCGTACTTTCTTGTAGGCTCCTTTTGG 
TTATATCATTCTTACATAAAGGACACTGTGAAGGCCCTTTCTT 
CTGGTTGAGAAGTTTCAGCATGCAAAATTTGCAAA 


678 


GTGTCCTTTATGTAAGA 


679 


TCTTACATAAAGGACAC- 


680 


Breast Cancer 

Cys-64-Arg 

TGTtoCGT 

Breast Cancer 

Cys-64-Gly 

TGTtoGGT 


TGCAAAI 1 1 1 GCATGCTGAAACTTCTCAACCAGAAGAAAGGG 
CCTTCACAGTGTCCTTTATGTAAGAATGATATAACCAAAAGGA 
GCCTACAAGAAAGTACGAGA 1 1 1 AGTCAACTTGTTG 


681 


CAACAAGTTGACTAMTCTCGTACTTTCTTGTAGGCTCCI 1 1 1 

GGTTATATCATTCTTACATAAAGGACACTGTGAAGGCCCTTTC 

TTCTGGTTGAGAAGTTTCAGCATGCAAAATTTGCA 


682 


GTCC 1 \ 1 ATGTAAGAAT 


coo 

boo 


ATTCTTACATAAAGGAC 


684 


Breast Cancer 

Cys-64-Tyr 

TGTtoTAT 


GCAAAI 1 1 1 GCATGCTGAAACTTCTCAACCAGAAGAAAGGGC 
CTTCACAGTGTCCTTTATGTAAGAATGATATAACCAAAAGGAG 
CCTACAAGAAAGTACGAGATTTAGTCAACTTGTTGA 


685 


TCAACAAGTTGACTAAATCTCGTACTTTCTTGTAGGCTCCTTT 
TGGTTATATCATTCTTACATAAAGGACACTGTGAAGGCCCTTT 
CTTCTGGTTGAGAAGTTTCAGCATGCAAAATTTGC 


686 


TCCTTTATGTAAGAATG 


687 


CATTCTTACATAAAGGA 


688 


Breast Cancer 

Gln-74-Stop 

CAAtoTAA 


CAGAAGAAAGGGCCTTCACAGTGTCCTTTATGTAAGAATGAT 
ATAACCAAAAGGAGCCTACAAGAAAGTACGAGATTTAGTCAA 
CTTGTTGAAGAGCTATTGAAAATCATTTGTGCI MIC 


689 


GAAMGCACAMTGATTTTCAATAGCTCTTCAACAAGTTGACT 
AAATCTCGTACTTTCTTGTAGGCTCCI 1 1 1 GGTTATATCATTCT 
TACATAAAGGACACTGTGAAGGCCCTTTCTTCTG 


690 


GGAGCCTACAAGAAAGT 


691 


| ACTTTCTTGTAGGCTCC 


692 
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Clinical Phenotype& 
Mutation 


Correcting Oiigos 


SEQID 

imp: 


Breast Cancer 

Tyr-105-Cys 

TATtoTGT 


AGCTATTGAAMTCATTTGTGCTTTTCAGCTTGACACAGGTTT 
GGAGTATGCAAACAGCTATAA 1 1 1 1 GCAAAAAAGGAAAATAAC 
TCTCCTGAACATCTAAAAGATGAAG 1 1 ICTATCAT 


693 




ATGAIAGAAACI ICAICI I I IAGAIGI I CAGGAGAG I IAI I 1 1 
CCI 1 1 1 1 1 GCAAAATTATAGCTGTTTGCATACTCCAAACCTGT 
GTCAAGCTGAAAAGCACAAATGA 1 1 1 I CAATAGCT 


694 




AAACAGCIAIAAI 1 1 IG 


695 




CAAAATTATAGCTGTTT 


696 


Breast Cancer 
Asn-158-Tyr 
AAC to J AC 


CTACAGAGTGAACCCGAAAATCCTTCCTTGCAGGAAACCAGT 
CTCAGTGTCCAACTCTCTAACCTTGGAACTGTGAGAACTCTG 
AGGACAAAGCAGCGGATACAACCTCAAAAGACGTCTG 


697 




CAGACGICI 1 1 IGAGGI IGIAICCGCIGCI I IGICCICAGAG 
TTCTCACAGTTCCAAGGTTAGAGAGTTGGACACTGAGACTGG 
TTTCCTGCAAGGAAGGA 1 1 1 1 CGGGTTCACTCTGTAG 


698 




AACTCTCTAACCTTGGA 


699 




TCCAAGGTTAGAGAGTT 


700 


Breast Cancer 

Gln-169-Stop 

CAGtoTAG 


GAAACCAGTCTCAGTGTCCAACTCTCTAACCTTGGAACTGTG 

AGAACTCTGAGGACAAAGCAGCGGATACAACCTCAAAAGAC 

GTCTGTCTACATTGAATTGGGATCTGATTCTTCTGAAG 


701 




CTTCAGAAGAATCAGATCCCAATTCAATGTAGACAGACGTCTT 

TTGAGGTTGTATCCGCTGCTTTGTCCTCAGAGTTCTCACAGT 

TCCAAGGTTAGAGAGTTGGACACTGAGACTGGTTTC 


702 




GGACAAAGCAGCGGATA 


703 




TATCCGCTGCTTTGTCC 


704 


Breast Cancer 
Trp-353-Stop 
TGG to TAG 


CTCCCAGCACAGAAAAAAAGGTAGATCTGAATGCTGATCCCC 
TGTGTGAGAGAAAAGAATGGAATAAGCAGAAACTGCCATGCT 
CAGAGAATCCTAGAGATACTGAAGATGTTCCTTGGAT 


705 




ATCCAAGGAACATCTTCAGTATCTCTAGGATTCTCTGAGCAT 
GGCAGTTTCTGCTTATTCCATTC 1 1 1 1 CTCTCACACAGGGGAT 
CAGCATTCAGATCTACCI 1 1 1 1 1 1 CTGTGCTGGGAG 


706 




AAAAGAATGGAATAAGC 


707 




GCI IAI ICCAI ICI 1 1 1 


708 


Breast Cancer 

lle-379-Met 

ATTtoATG 


ATGCTCAGAGAATCCTAGAGATACTGAAGATGTTCCTTGGAT 
AACACTAAATAGCAGCATTCAGAAAGTTAATGAGTGG 1 1 1 ICC 
AGAAGTGATGAACTGTTAGGTTCTGATGACTCACAT 


709 



WO 01/73002 



-88- 



PCT/US01/09761 



Clinical Phenotype & 
Mutation 


Correcting Oiigos 


SEQ ID 




ATGTGAGTCATCAGAACCTAACAGTTCATCACTTCTGGAAAAC 

CACTCATTAACTTTCTGAATGCTGCTATTTAGTGTTATCCAAG 

GAACATCTTCAGTATCTCTAGGATTCTCTGAGCAT 


710 


AGCAGCATICAGAAAGT 


711 


ACTTTCTGAATGCTGCT 


712 


Breast Cancer 

Glu-421-Gly 

GAAtoGGA 


GGGAGTCTGAATCAAATGCCAAAGTAGCTGATGTATTGGACG 
TTCTAAATGAGGTAGATGAATATTCTGGTTCTTCAGAGAAAAT 
AGACTTACTGGCCAGTGATCCTCATGAGGCTTTAAT 


713 


Al I AAAGCC I CA I GAGGA I CAC I GGCCAG I AAG I C I A 1 1 1 ICI 
CTGAAGAACCAGAATATTCATCTACCTCATTTAGAACGTCCAA 
TACATCAGCTACTTTGGCATTTGATTCAGACTCCC 


714 


GGTAGATGAATATTCTG 


715 


CAGAATATTCATCTACC 


716 


Breast Cancer 

Phe-461-Leu 

TTTtoCTT 


ATATGTAAAAGTGAAAGAGTTCACTCCAAATCAGTAGAGAGTA 

ATATTGAAGACAAAATATTTGGGAAAACCTATCGGAAGAAGG 

CAAGCCTCCCCAACTTAAGCCATGTAACTGAAAATC 


717 


GAI I I ICAGI IACAIGGCI I AAG I I GGGGAGGC I IGCCI ICI 
TCCGATAGG 1 1 1 ICCCAAAIAI 1 1 1 GTCTTCAATATTACTCTCT 
ACTGATTTGGAGTGAACTCTTTCACI 1 1 IACATAT 


718 


ACAAAATATTTGGGAAA 


719 


1 1 ICCCAAATAI I I IGI 


720 


Breast Cancer 
Tyr-465-Leu 
TAT to GAT 


GAAAGAGTTCACTCCAAATCAGTAGAGAGTAATATTGAAGAC 

AAAATATTTGGGAAMCCTATCGGAAGAAGGCAAGCCTCCCC 

AACTTAAGCCATGTAACTGAAAATCTAATTATAGGAG 


721 


CICCIAIAAI IAGAI 1 1 ICAGI IACAIGGCI I AAG I IGGGGAG 
GCTTGCCTTCTTCCGATAGG 1 1 1 ICCCAAAIAI 1 1 1 GTCTTCA 
ATATTACTCTCTACTGATTTGGAGTGAACTCTTTC 


722 


GGAAAACCIATCGGAAG 


723 


CI ICCGAIAGGI 1 1 ICC 


724 


Breast Cancer 

Gly-484-Stop 

GGAtoTGA 


ACCTATCGGAAGAAGGCAAGCCTCCCCAACTTAAGCCATGTA 
ACTGAAAATCTAATTATAGGAGCATTTGTTACTGAGCCACAGA 
TAATACAAGAGCGTCCCCTCACAAATAAATTAAAGC 


725 


GCI I IAAI I IAI I I G I GAGGGGACGCTCTTGTATTATCTGTGG 
CTCAGTAACAAATGCTCCTATAATTAGA I 1 1 1 CAGTTACATGG 
CTTAAGTTGGGGAGGCTTGCCTTCTTCCGAtAGGT 


726 



WO 01/73002 



-89- 



PCT/US01/09761 



Clinical Phenotype & 
Mutation 


Correcting Oligos ■|#§|5f : 


tUQlD 




TAATTATAGGAGCATTT 


727 




AAATGCTCCTATAATTA 


728 


Breast Cancer 

Arg-507-lle 

AGAtoATA 


TTACTGAGCCACAGATAATACAAGAGCGTCCCCTCACAAATA 
AATTAAAGCGTAAAAGGAGACCTACATCAGGCCTTCATCCTG 
AGGAI 1 1 1 ATCAAGAAAGCAGATTTGGCAGTTCAAAA 


729 




T I r I GAAC I GCCAAA ICIGCI I I CI IGAI AAAATCC TCAGGAT 
GAAGGCCTGATGTAGGTCTCC 1 1 1 IACGCI I IAATTTATTTGT 
GAGGGGACGCTCTTGTATTATCTGTGGCTCAGTAA 


730 




TAAAAGGAGACCTACAT 


731 




AIGIAGGICICCI IMA 


732 


Breast Cancer 

Ser-510-Stop 

TCAtoTGA 


CACAGATAATACAAGAGCGTCCCCTCACAAATAAATTAAAGC 
GTAAAAGGAGACCTACATCAGGCCTTCATCCTGAGGAI 1 1 1 A 
TCAAGAAAGCAGATTTGGCAGTTCAAMGACTCCTGA 


733 




rCAGGAGTCl 1 1 IGAACIGCCAAAICIGCI I ICI IGAIAAAAI 
CCTCAGGATGAAGGCCTGATGTAGGTCTCC 1 1 1 1 ACGCTTTA 
A 1 1 1 ATTTGTGAGGGGACGCTCTTGTATTATCTGTG 


734 




ACCTACATCAGGCCTTC 


735 




GAAGGCCTGATGTAGGT 


736 


Breast Cancer 

Gln-526-Stop 

CAAtoTAA 


AGGAGACCTACATCAGGCCTTCATCCTGAGGATTTTATCAAG 

AAAGCAGATTTGGCAGTTCAAAAGACTCCTGAAATGATAAATC 

AGGGAACTAACCAAACGGAGCAGAATGGTCAAGTGA 


737 




TCACI'IGACCAI ICIGCICCGI I IGGI IAGI ICCCIGAI I IAI 
CATTTCAGGAGTC 1 1 1 1 GAACTGCCAAATCTGCTTTCTTGATA 
AAATCCTCAGGATGAAGGCCTGATGTAGGTCTCCT 


738 




TGGCAGTTCAAAAGACT 


739 




AG 1 C 1 1 M GAAC 1 GCCA 


740 


Breast Cancer 

Gln-541-Stop 

CAGtoTAG 


AGGAGACCTACATCAGGCCTTCATCCTGAGGAI 1 1 IATCAAG 

AAAGCAGATTTGGCAGTTCAAAAGACTCCTGAAATGATAAATC 

AGGGAACTAACCAAACGGAGCAGAATGGTCAAGTGA 


741 




I'CACI IGACCAI ICIGCICCGI 1 IGGI IAGI ICCCIGAI 1 IAI 
CAI 1 ICAGGAGICI 1 1 1 GAACTGCCAAATCTGCTTTCTTGATA 
AAATCCTCAGGATGAAGGCCTGATGTAGGTCTCCT 


742 




AAACGGAGCAGAATGGT 


743 




ACCATTCTGCTCCGTTT 


744 
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Correcting OJ/gos -!WiMB^f^-;M?' 


Breast Cancer 

Giy-552-Val 

GGTtoGTT 


TAAATCAGGGAACTAACCAMCGGAGCAGAATGGTCAAGTGA 
TGMTATTACTAATAGTGGTCATGAGAATAAAACAAAAGGTGA 
TTCTATTCAGAATGAGAAAAATCCTAACCCAATAGA 


745 




ICIAI IGGGI IAGGAI 1 1 1 ICICAI 1 C 1 GAATAGAA 1 CACC 1 1 1 
TGI 1 1 lATTCTCATGACCACTATTAGTAATATTCATCACTTGAC 
CATTCTGCTCCGTTTGGTTAGTTCCCTGATTTA 


746 




TAATAGTGGTCATGAGA 


747 




TCTCATGACCACTATTA 


748 


Breast Cancer 

Gln-563-Stop 

CAGtoTAG 


GGTCAAGTGATGAATATTACTAATAGTGGTCATGAGAATAAAA 
CAAAAGGTGATTCTATTCAGAATGAGAAAAATCCTAACCCAAT 
AGAATCACTCGAAAAAGAATCTGC 1 1 1 CAAAACGA 


749 




ICGI 1 1 IGAAAGCAGAI ICI 1 1 1 ICGAGIGAI ICIAI IGGGI 1 
AGGAI 1 1 1 ICICAI ICIGAAIAGAAICACCI 1 1 IGI 1 1 IATTCT 
CATGACCACTATTAGTAATATTCATCACTTGACC 


750 




ATTCTATTCAGAATGAG 


751 




CTCATTCTGAATAGAAT 


752 


Ovarian Cancer 

Lys-607-Stop 

AAAtoTAA 


ATAAGCAGCAGTATAAGCAATATGGAACTCGAATTAAATATCC 
ACAATTCAAAAGCACCTAAAAAGAATAGGCTGAGGAGGAAGT ' 
CTTCTACCAGGCATATTCATGCGCTTGAACTAGTAG 


753 




CTACTAGTTCAAGCGCATGAATATGCCTGGTAGAAGACTTCC 
TCCTCAGCCTATTCTTTTTAGGTGCTTTTGAATTGTGGATATT 
TAATTCGAGTTCCATATTGCTTATACTGCTGCTTAT 


754 




AAGCACCTAAAAAGAAT 


755 




Al ICI 1 1 1 IAGUIGCI 1 


756 


Breast Cancer 
Leu-639-Stop 
TTG to TAG 


ATATTCATGCGCTTGAACTAGTAGTCAGTAGAAATCTAAGCCC 

ACCTAATTGTACTGAATTGCAAATTGATAGTTGTTCTAGCAGT 

GAAGAGATAAAGAAAAAAAAGTACAACCAAATGCC 


757 




GGCAI 1 IGGI IGIACI 1 1 1 1 1 1 ICI 1 IAICICI ICACIGCIAGA 
ACAACTATCAATTTGCAATTCAGTACAATTAGGTGGGCTTAGA 
TTTCTACTGACTACTAGTTCAAGCGCATGMTAT 


758 




TACTGAATTGCAAATTG j 


759 




CAATTTGCAATTCAGTA 


760 


Breast Cancer 

Asp-693-Asn 

GACtoAAC 


GAACCTGCAACTGGAGCCAAGAAGAGTAACAAGCCAAATGAA 
CAGACAAGTAAAAGACATGACAGCGATACTTTCCCAGAGCTG 
AAGTTAACAAATGCACCTGGTTCI 1 1 IACTAAGTGTT 


761 



WO 01/73002 
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Clinical Phenotype & 
Mutation 


uorrectfog u iigo; 


SEQID 
NO: 




AACACTTAGTAAAAGAACCAGGTGCATTTGTTAACTTCAGCTC 
TGGGAAAGTATCGCTGTCATGTC 1 1 1 1 ACTTGTCTGTTCATTT 
GGCTTGTTACTCTTCTTGGCTCCAGTTGCAGGTTC 


762 


AAAGACATGACAGCGAT 


763 


ATCGCTGTCATGTCTTT 


764 


Ovarian Cancer 
Glu-720-Stop 
GAA to TAA 


CTGAAGTTAACAAATGCACCTGGTTCTTTTACTAAGTGTTCAA 
ATACCAGTGAACTTAAAGAATTTGTCAATCCTAGCCTTCCAAG 
AGAAGAAAAAGAAGAGAAACTAGAAACAGTTAAAG 


765 


r <J 1 1 IAACTGI 1 ICIAGI 1 ICTCTTCI 1 1 1 1 CTTCTCTTGGAAGG 
CTAGGATTGACAAATTC 1 1 1 AAGTTCACTGGTATTTGAACACT 
TAGTAAAAGAACCAGGTGCATTTGTTAACTTCAG 


766 


AACTTAAAGAATTTGTC 


767 


GACAAATTCTTTAAGTT 


768 


Breast Cancer 
Glu-755-Stop 
GAA to TAA 


/-\"T"" A AAA A /"^ 1 1 AAA /"VT'i"^T/"%T~ A A "T* A A /*\T" A A /*~\ A y\ /"N /™v ^""v AAA 

CTAGAAACAGTTAAAGTGTCTAATAATGCTGAAGACCCCAAA 
GATCTCATGTTAAGTGGAGAAAGGG 1 1 1 1 GCAAACTGAAAGA 
TCTGTAGAGAGTAGCAGTATTTCATTGGTACCTGGTA 


769 


TACCAGGTACCAATGAAATACTGCTACTCTCTACAGATCTTTC 
AGTTTGCAAAACCCTTTCTCCACTTAACATGAGATCTTTGGGG 
TCTTCAGCATTATTAGACACTTTAACTGTTTCTAG 


770 


TAAGTGGAGAAAGGGTT 


771 


AACCCTTTCTCCACTTA 


772 


Breast Cancer 

Ser-770-Stop 

TCAtoTAA 


TCATGTTAAGTGGAGAAAGGG 1 1 1 1 GCAAACTGAAAGATCTG 
TAGAGAGTAGCAGTATTTCATTGGTACCTGGTACTGATTATG 
GCACTCAGGAAAGTATCTCGTTACTGGAAGTTAGCAC 


773 


GTGCTAACTTCCAGTAACGAGATACTTTCCTGAGTGCCATAA 
TCAGTACCAGGTACCAATGAAATACTGCTACTCTCTACAGAT 
CTTTCAGTTTGCAAAACCCTTTCTCCACTTAACATGA 


774 


CAGTATTTCATTGGTAC 


775 


GTACCAATGAAATACTG 


776 


Breast Cancer 

Val-772-Ala 

GTAtoGCA 


TAAGTGGAGAAAGGG 1 1 1 1 GCAAACTGAAAGATCTGTAGAGA 

gtagcagtatttcattggtacctggtactgattatggcactc 
aggaaagtatctcg™ctggaagttagcactctagg 


777 


CCTAGAGTGCTAACTTCCAGTAACGAGATACTTTCCTGAGTG 
CCATAATCAGTACCAGGTACCAATGAAATACTGCTACTCTCTA 
CAGATCTTTCAGTTTGCAAAACCCI 1 ICTCCACTTA 


778 
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Correcting Oligos 


limn 

NO; 




TTCATTGGTACCTGGTA 


779 


TACCAGGTACCAATGAA 


780 


Breast Cancer 
Gln-780-Stop 
CAG to TAG 


ACTGAAAGATCTGTAGAGAGTAGCAGTATTTCATTGGTACCT 
GGTACTGATTATGGCACTCAGGAAAGTATCTCGTTACTGGAA 
GTTAGCACTCTAGGGAAGGCAAAAACAGAACCAAATA 


781 


TATTTGGTTCTGTTTTTGCCTTCCCTAGAGTGCTAACTTCCAG 

TAACGAGATACTTTCCTGAGTGCCATAATCAGTACCAGGTAC 

CAATGAAATACTGCTACTCTCTACAGATCTTTCAGT 


782 


ATGGCACTCAGGAAAGT 


783 


ACTTTCCTGAGTGCCAT 


784 


Breast Cancer 

Glu-797-Stop 

GAAtoTAA 


TATGGCACTCAGGAAAGTATCTCGTTACTGGAAGTTAGCACT 
CTAGGGAAGGCAAAAACAGAACCAAATAAATGTGTGAGTCAG 
TGTGCAGCATTTGAAAACCCCAAGGGACTAATTCATG 


785 


CA 1 GAA 1 1 AG 1 CCC 1 1 GGGG 1 1 1 1 CAM 1 GC 1 GCACACTGAC 
TCACACATTTATTTGGTTCTG 1 1 1 1 1 GCCTTCCCTAGAGTGCT 
AACTTCCAGTAACGAGATACTTTCCTGAGTGCCATA 


786 


CAAAAACAGAACCAAAT 


787 


Al 1 IGGI ICIGI 1 1 1 IG 


788 


Breast Cancer 
Lys-820-Glu 
AAA to GAA 


AAATGTGTGAGTCAGTGTGCAGCATTTGAAAACCCCAAGGGA 
CTAATTCATGGTTGTTCCAAAGATAATAGAAATGACACAGAAG 
GCTTTAAGTATCCATTGGGACATGAAGTTAACCACA 


789 


TGTGGTTAACTTCATGTCCCAATGGATACTTAAAGCCTTCTGT 
GTCATTTCTATTATCTTTGGAACAACCATGAATTAGTCCCTTG 
GGGI 1 1 1 CAAATGCTGCACACTGACTCACACATTT 


790 


GTTGTTCCAAAGATAAT 


791 


ATTATCTTTGGAACAAC 


792 


Breast Cancer 
Thr-826-Lys 
ACA to AAA 


CAGCATTTGAAAACCCCAAGGGACTAATTCATGGTTGTTCCA 
AAGATAATAGAAATGACACAGAAGGCTTTAAGTATCCATTGG 
GACATGAAGTTAACCACAGTCGGGAAACAAGCATAGA 


793 


TCTATGCTTGTTTCCCGACTGTGGTTAACTTCATGTCCCAATG 
GATACTTAAAGCCTTCTGTGTCATTTCTATTATCTTTGGAACA 
ACCATGAATTAGTCCCTTGGGGTTTTCAAATGCTG . 


794 


AAATGACACAGAAGGCT 


795 


AGCCTTCTGTGTCA 1 1 1 


796 
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Breast Cancer 

Arg-841-Trp 

CGGtoTGG 


GATAATAGAAATGACACAGAAGGCTTTAAGTATCCATTGGGA 

CATGAAGTTAACCACAGTCGGGAAACAAGCATAGAAATGGAA 

GAAAGTGAACTTGATGCTCAGTATTTGCAGAATACAT 


797 


ATGTATTCTGCAAATACTGAGCATCAAGTTCACTTTCTTCCAT 
TTCTATGCTTG 1 1 1 CCCGACTGTGGTTAACTTCATGTCCCAAT 
GGATACTTAAAGCCTTCTGTGTCATTTCTATTATC 


798 


ACCACAGTCGGGAAACA 


799 


TGTTTCCCGACTGTGGT 


800 


Breast Cancer 
Pro-871-Leu 
CCGtoCTG . 


MCTTGATGCTCAGTATTTGCAGAATACATTCAAGGTTTCAAA 
GCGCCAGTCATTTGCTCCG 1 1 1 1 CAAATCCAGGAAATGCAGA 
AGAGGAATGTGCAACATTCTCTGCCCACTCTGGGTC 


801 


GACCCAGAGTGGGCAGAGAATGTTGCACATTCCTCTTCTGCA 
TTTCCTGGATTTGAAAACG GAGCAAATGACTGGCGCTTTGAA 
ACCTTGAATGTATTCTGCAAATACTGAGCATCAAGTT 


802 


AT7TGCTCCGTTTTCAA 


803 


TTGAAAACGGAGCAAAT 


804 


Breast Cancer 

Leu-892-Ser 

TTAtoTCA 


TTTCAAATCCAGGAAATGCAGAAGAGGAATGTGCAACATTCT 
CTGCCCACTCTGGGTCCTTAAAGAAACAAAGTCCAAAAGTCA 
CI 1 1 I GAATGTGAACAAAAGGAAGAAAATCAAGGAAA 


805 


TTTCC1 1'GA'1 1 1 1 CI ICC 1 1 1 1 GTTCACATTCAAAAGTGAC 1 1 1 

TGGACTTTGTTTCTTTAAGGACCCAGAGTGGGCAGAGAATGT 

TGCACATTCCTCTTCTGCATTTCCTGGATTTGAAA 


806 


TGGGTCCTTAAAGAAAC 


807 


GTTTCTTTAAGGACCCA 


808 


Breast Cancer 

Glu-908-Stop 

GAAtoTAA 


CACTCTGGGTCCTTAAAGAAACAAAGTCCAAAAGTCAC HUG 

AATGTGAACAAAAGGAAGAAAATCAAGGAAAGAATGAGTCTA 

ATATCAAGCCTGTACAGACAGTTAATATCACTGCAG 


809 


CTGCAGTGATATTAACTGTCTGTACAGGCTTGATATTAGACTC 
ATTCTTTCCTTGAI II ICI ICC 1 1 1 1 GTTCACATTC AAAAGTG A 
CI 1 1 IGGACTTTGTTTCTTTAAGGACCCAGAGTG 


810 


AAAAGGAAGAAAATCAA 


811 


I IGAI 1 1 ICI ICCI 1 1 1 


812 


Breast Cancer 

Gly-960-Asp 

GGCtoGAC 


ATAATGCCAAATGTAGTATCAAAGGAGGCTCTAGG 1 1 1 IGTCT 

ATCATCTCAGTTCAGAGGCAACGAAACTGGACTCATTACTCC 

AAATAAACATGGACTTTTACAAAACCCATATCGTAT 


813 
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ATACGATATGGGTTTTGTAAAAGTCCATGTTTATTTGGAGTAA 
TGAGTCCAGTTTCGTTGCCTCTGAACTGAGATGATAGACAAA 
ACCTAGAGCCTCCTTTGATACTACAI 1 1 GGCATTAT 


814 


GTTCAGAGGCAACGAAA 


815 


TTTCGTTGCCTCTGAAC 


816 


Breast Cancer 

Met-1008-lle 

ATGtoATA 


ATTTGTTAAAACTAAATGTAAGAAAAATCTGCTAGAGGAAAAC 
TTTGAGGAACATTCAATGTCACCTGAAAGAGAAATGGGAAAT 
GAGAACATTCCAAGTACAGTGAGCACAATTAGCCGT 


817 


ACGGCTAATTGTGCTCACTGTACTTGGAATGTTCTCATTTCCC 
ATTTCTCTTTCAGGTGACATTGAATGTTCCTCAAAG 1 1 1 I CCT 
CTAGCAGA I J 1 1 ICI IACAI 1 IAGI 1 1 IAACAAAT 


818 


CATTCAATGTCACCTGA 


819 


TCAGGTGACATTGAATG 


820 


Breast Cancer 

Thr-1025-lle 

ACAtoATA 


ACTTTGAGGAACATTCAATGTCACCTGAAAGAGAAATGGGAA 
ATGAGAACATTCCAAGTACAGTGAGCACAATTAGCCGTAATA 
ACATTAGAGAAAATGI 1 1 1 1 AAAGAAGCCAGCTCAAG 


821 


CI IGAGCIGGCI ICI 1 1 AAAAACAI 1 1 ICICIAAIGI IAI IACG 
GCTAATTGTGCTCACTGTACTTGGAATGTTCTCA 1 1 ICCCATT 
TCTCTTTCAGGTGACATTGAATGTTCCTCAAAGT 


822 


TCCAAGTACAGTGAGCA 


823 


TGCTCACTGTACTTGGA 


824 


Breast Cancer 

Glu-1038-Gly 

GAAtoGGA 


ACATTCCAAGTACAGTGAGCACAATTAGCCGTAATAACATTAG 
AGAAAATG 1 1 1 1 1 AAAGAAGCCAGCTCAAGCAATATTAATGAA 
GTAGGTTCCAGTACTAATGAAGTGGGCTCCAGTAT 


825 


ATACTGGAGCCCACTTCATTAGTACTGGAACCTACTTCATTAA 
TATTGCTTGAGCTGGCTTCTTTAAAAACATTTTCTCTAATGTTA 
TTACGGCTAATTGTGCTCACTGTACTTGGAATGT 


826 


1 1 1 rAAAGAAGCCAGCl 


827 


AGCTGGCTTCTTTAAAA 


828 


Breast Cancer 
Ser-1040-Asn 
AGCtoAAC 


CAAGTACAGTGAGCACAATTAGCCGTAATAACATTAGAGAAA 
ATGI 1 1 1 IAAAGAAGCCAGCTCAAGCAATATTAATGAAGTAGG 
TTCCAGTACTAATGAAGTGGGCTCCAGTATTAATGA 


829 


TCATTAATACTGGAGCCCACTTCATTAGTACTGGAACCTACTT 
CATTMTATTGCTTGAGCTGGCTTCTTTAAAAACATTTTCTCTA 
ATGTTATTACGGCTAATTGTGCTCACTGTACTTG 


830 
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AGAAGCCAGCTCAAGCA 


831 


TGCTTGAGCTGGCTTCT 


832 


Breast Cancer 

Vaf-1047-Ala 

GTAtoGCA 


GCCGTAATAACATTAGAGAAAATG 1 1 1 1 1 AAAGAAGCCAGCTC 

AAGCAATATTAATGAAGTAGGTTCCAGTACTAATGAAGTGGG 

CTCCAGTATTAATGAAATAGGTTCCAGTGATGAAAA 


833 


m rCA'l CAC I GGAACC I A 1 1 1 CA 1 1 AA I AC I GGAGCCCACTT 
CATTAGTACTGGAACCTACTTCATTAATATTGCTTGAGCTGGC 
TTCI I lAAAAACAl 1 1 I CTCTAATGTTATTACGGC 


834 


TAATGAAGIAGGTTCCA 


835 


TGGAACCTACTTCATTA 


836 


Breast Cancer 
Leu-1080-Stop 
TTG to TAG 


AAATAGGTTCCAGTGATGAAAACATTCAAGCAGAACTAGGTA 
GAAACAGAGGGCCAAAATTGAATGCTATGCTTAGATTAGGGG 
1 1 1 1 GCAACCTGAGGTCTATAAACAAAGTCTTCCTGG 


837 


CCAGGMGACTTTGTTTATAGACCTCAGGTTGCAAAACCCCT 
AATCTAAGCATAGCATTCAA 1 1 1 1 GGCCCTCTGTTTCTACCTA 
GTTCTGCTTGAATG 1 1 1 1 CA I CAC I GGAACC I A II I 


838 


GCCAAAATIGAATGCTA 


839 


IAGCAI ICAAI 1 1 IGGC 


840 


Breast Cancer 
Leu-1086-Stop 
TTAtoTGA 


AAAACATTCAAGCAGAACTAGGTAGAAACAGAGGGCCAAAAT 
TGAATGCTATGCTTAGATTAGGGG 1 1 1 1 GCAACCTGAGGTCT 
ATAAACAAAGTCTTCCTGGAAGTAATTGTAAGCATCC 


841 


GGATGCTTACMTTACTTCCAGGAAGACTTTGTTTATAGACCT 
CAGGTTGCAAAACCCCTAATCTAAGCATAGCATTCAA I IMG 
GCCCTCTGTTTCTACCTAGTTCTGCTTGAATGTTTT 


842 


GCTTAGATIAGGGGTTT 


843 


AAACCCCTAATCTAAGC 


844 


Breast Cancer 
Ser-1130-Stop 
TCAtoTGA 


AGCAAGAATATGAAGAAGTAGTTCAGACTGTTAATACAGAI 1 1 

CTCTCCATATCTGATTTCAGATAACTTAGAACAGCCTATGGGA 

AGTAGTCATGCATCTCAGGTTTGTTCTGAGACACC 


845 


GGTGTCTCAGAACAAACCTGAGATGCATGACTACTTCCCATA 

GGCTGTTCTAAGTTATCTGAAATCAGATATGGAGAGAAATCT 

GTATTAACAGTCTGAACTACTTCTTCATATTCTTGCT 


846 


TCTGATTTCAGATAACT 


847 


AGTTATCTGAAATCAGA 


848 



WO 01/73002 



-96- 



PCT/US01/09761 



Clinical Phenotype & 
Mutation 


Correcting OlifMR^Pj(j| : 


llii id 

NO: 


Breast Cancer 
Lys-1183-Arg 
AAA to AGA 


CTAG 1 1 1 1 GCTGAAAATGACATTAAGGAAAGTTCTGCTG 1 1 1 1 
TAGCAAAAGCGTCCAGAAAGGAGAGCTTAGCAGGAGTCCTA 
GCCCTTTCACCCATACACATTTGGCTCAGGGTTACCG 


849 


CGGTAACCCTGAGCCAAATGTGTATGGGTGAAAGGGCTAGG 
ACTCCTGCTAAGCTCTCCTTTCTGGACGC 1 1 1 1 GCTAAAAACA 
GCAGAACTTTCCTTAATGTCAI 1 1 1 CAGCAAAACTAG 


850 


CGTCCAGAAAGGAGAGC 


851 


GCTCTCCTTTCTGGACG 


852 


Breast Cancer 
Gln-1200-Stop 
CAGtoTAG 


AGCGTCCAGAMGGAGAGCn AGCAGGAGTCCTAGCCCTTT 

cacccatacacatttggctcagggttaccgaagaggggcca 
agaaa™gagtcctcagaagagaacttatctagtgagg 


853 


CCTCACTAGATAAGTTCTCTTCTGAGGACTCTAATTTCTTGGC 
CCCTCTTCGGTAACCCTGAGCCAAATGTGTATGGGTGAAAGG 
GCTAGGACTCCTGCTAAGCTCTCCTTTCTGGACGCT 


854 


ATTTGGCTCAGGGTTAC 


855 


GTAACCCTGAGCCAAAT 


856 


Breast Cancer 
Arg-1203-Stop 
CGAtoTGA 


AAAGGAGAGCTTAGCAGGAGTCCTAGCCCTTTCACCCATACA 

catttggctcaggg™ccgaagaggggccaagaaattaga 
gtcctcagaagagaac™tctagtgaggatgaagagc 


857 


gctcttcatcctcactagataagttctcttctgaggactctaa 
tttcttggcccctcttcggtaaccctgagccaaatgtgtatg 
ggtgaaagggctaggactcctgctaagctctccttt 


858 


AGGGTTACCGAAGAGGG 


859 


CCCTCTTCGGTAACCCT 


860 


Breast Cancer 
Glu-1214-Stop 
GAG to TAG 


A A A/"N AT* A /*N A /""N A "T"l 1 r , /"N/"*\/'%T~ A A A A 1 1 A A/">/"> A A A A A/"N/"N A A A 

ACCCATACACA 1 1 1 GGCTCAGGGTTACCGAAGAGGGGCCAA 

gaaattagagtcctcagaagagaac™tctagtgaggatga 
agagcttccctgcttccaacacttgttatttggtaaag 


861 


CTTTACCAAATAACAAGTGTTGGAAGCAGGGAAGCTCTTCAT 

CCTCACTAGATAAGTTCTCTTCTGAGGACTCTAATTTCTTGGC 

CCCTCTTCGGTAACCCTGAGCCAMTGTGTATGGGT 


862 


CCTCAGAAGAGAACTTA 


863 


TAAGTTCTCTTCTGAGG 


864 


Breast Cancer 
Glu-1219-Asp 
GAG to GAC 


TCAGGGTTACCGAAGAGGGGCCAAGAAATTAGAGTCCTCAG 
AAGAGAACTTATCTAGTGAGGATGAAGAGCTTCCCTGCTTCC 
AACACTTGTTATTTGGTAAAGTAAACAATATACCTTCT 


865 



WO 01/73002 
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Correcting uligos 


iliiii 
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AGMGGTAtATTGTTTACTTTACCAAATAACAAGTGTTGGAAG 
CAGGGAAGCTCTTCATCCTCACTAGATAAGTTCTCTTCTGAG 
GACTCTAATTTCTTGGCCCCTCTTCGGTAACCCTGA 


866 




TCTAGTGAGGATGAAGA 


867 




TCTTCATCCTCACTAGA 


868 


Breast Cancer 
Glu-1221-Stop 
GAAtoTAA 


GGTTACCGAAGAGGGGCCAAGAAATTAGAGTCCTCAGAAGA 
GAACTTATCTAGTGAGGATGAAGAGCTTCCCTGCTTCCAACA 
CTTGTTATTTGGTAAAGTAAACAATATACCTTCTCAGT 


869 




ACTGAGMGGTATATTGTTTACTTTACCAAATAACAAGTGTTG 
GAAGCAGGGAAGCTCTTCATCCTCACTAGATAAGTTCTCTTC 
TGAGGACTCTAATTTCTTGGCCCCTCTTCGGTAACC 


870 




GTGAGGATGAAGAGCTT 


871 




AAGCTCTTCATCCTCAC 


872 


Breast Cancer 
Glu-1250-Stop 
GAG to TAG 


TTAI 1 IGGTAAAGTAAACAATATACCTTCTCAGTCTACTAGGC 

ATAGCACCGTTGCTACCGAGTGTCTGTCTAAGAACACAGAGG 

AGAATTTATTATCATTGAAGAATAGCTTAAATGACT 


873 




AGTCATTTAAGCTATTCTTCAATGATAATAAATTCTCCTCTGTG 
TTCTTAGACAGACACTCGGTAGCAACGGTGCTATGCCTAGTA 
GACTGAGAAGGTATATTGTTTACTTTACCAAATAA 


874 




TTGCTACCGAGTGTCTG 


875 




CAGACACTCGGTAGCAA 


876 


Breast Cancer 
Ser-1262-Stop 
TCAtoTAA 


CTAGGCATAGCACCGTTGCTACCGAGTGTCTGTCTAAGAACA 
CAGAGGAGAATTTATTATCATTGAAGAATAGCTTAAATGACTG 
CAGTAACCAGGTAATATTGGCAAAGGCATCTCAGGA 


877 




ICCIGAGAIGCCI 1 IGCCAAIAI IACCIGGI IACIGCAGICAT 
TTAAGCTATTCTTCAATGATAATAAATTCTCCTCTGTGTTCTTA 
GACAGACACTCGGTAGCAACGGTGCTATGCCTAG 


878 




TTTATTATCATTGAAGA 


879 




TCTTCAATGATAATAAA 


880 


Breast Cancer 
Gln-1 281 -Stop 
CAGtoTAG 


■ T" 1" A ~T~ r~\ A I I /""S A A /~\ A A — T" A 7 ■ AAA T" /"\ A /""XT' /"> /"*\ A /*>T" A A /""\ /~\ A A A 

TTATCATTGAAGAATAGCTTAAATGACTGCAGTAACCAGGTAA 
TATTGGCAAAGGCATCTCAGGAACATCACCTTAGTGAGGAAA 
CAAAATGTTCTGCTAGCTTGTTTTCTTCACAGTGCA 


881 




TGCACTGTGAAGAAAACAAGC'l AGCAGAACAI I T rGTTTCCTC 

ACTAAGGTGATGTTCCTGAGATGCCTTTGCCAATATTACCTG 

GTTACTGCAGTCATTTAAGCTATTCTTCAATGATAA 


882 
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AGGCATCTCAGGAACAT 


883 


ATGTTCCTGAGATGCCT 


884 


Breast Cancer 
Gln-1313-Stop 
CAGtoTAG 


GCTAGCTTG 1 1 1 1 CTTCACAGTGCAGTGAATTGGAAGACTTG 

ACTGCAAATACAAACACCCAGGATCCTTTCTTGATTGGTTCTT 

CCAAACAAATGAGGCATCAGTCTGAAAGCCAGGGAG 


885 


CTCCCTGGCTTTCAGACTGATGCCTCATTTGTTTGGAAGAAC 
CAATCAAGAAAGGATCCTGGGTGTTTGTATTTGCAGTCAAGT 
CTTCCAATTCACTGCACTGTGAAGAAAACAAGCTAGC 


886 


CAAACACCCAGGATCCT 


887 


AGGATCCTGGGTGTTTG 


888 


Breast Cancer 
Ue-1318-Val 
ATT to GTT 


TCACAGTGCAGTGAATTGGAAGACTTGACTGCAAATACAAAC 
ACCCAGGATCCTTTCTTGATTGGTTCTTCCAAACAAATGAGG 
CATCAGTCTGAAAGCCAGGGAGTTGGTCTGAGTGACA 


889 


IGICACI CAGACCAAC I CCC I GGC I 1 1 CAGAC I GA I GCC I CA 
TTTGTTTGGAAGAACCAATCAAGAAAGGATCCTGGGTGTTTG 
TAI I I GCAGTCAAGTCTTCCAATTCACTGCACTGTGA 


890 


CTTTCTTGATTGGTTCT 


891 


AGAACCAATCAAGAAAG 


892 


Breast Cancer 
Gln-1323-Stop 
CAAtoTAA 


TTGGAAGACTTGACTGCAAATACAAACACCCAGGATCCTTTC 
TTGATTGGTTCTTCCAAACAAATGAGGCATCAGTCTGAAAGC 
CAGGGAGTTGGTCTGAGTGACAAGGAATTGG 1 1 I GAG 


893 


CTGAAACCAATTCCTTGTCACTCAGACCAACTCCCTGGCTTT 
CAGACTGATGCCTCATTTG 1 1 1 GGAAGAACCAATCAAGAAAG 
GATCCTGGGTGTTTGTATTTGCAGTCAAGTCTTCCAA 


894 


CTTCCAAACAAATGAGG 


895 


CCTCATTTGTTTGGAAG 


896 


Breast Cancer 

Arg-1347-Gly 

AGAtoGGA 


CAGTCTGAAAGCCAGGGAGTTGGTCTGAGTGACAAGGAATT 
GGI 1 1 CAGATGATGAAGAAAGAGGAACGGGCTTGGAAGAAA 
ATAATCAAGAAGAGCAAAGCATGGATTCAAACTTAGGTA 


897 


IACCIAAGI I IGAAICCAIGCI I IGCICI ICI IGAI IAI 1 1 ICI 
TCCAAGCCCGTTCCTCTTTCTTCATCATCTGAAACCAATTCCT 
TGTCACTCAGACCAACTCCCTGGCTTTCAGACTG 


898 


ATGAAGAAAGAGGAACG 


899 


CGTTCCTCTTTCTTCAT 


900 
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Breast Cancer 
Gln-1395-Stop 
CAGtoTAG 


GAAACAAGCGTCTCTGAAGACTGCTCAGGGCTATCCTCTCAG 
AGTGACAI 1 1 1 AACCACTCAGGTAAAAAGCGTGTGTGTGTGT 
GCACATGCGTGTGTGTGGTGTCCTTTGCATTCAGTAG 


901 


CTACTGAATGCAAAGGACACCACACACACGCATGTGCACACA 
CACACACGCI 1 1 1 1 ACCTGAGTGGTTAAAATGTCACTCTGAG 
AGGATAGCCCTGAGCAGTCTTCAGAGACGCTTGTTTC 


902 


TAACCACTCAGGTAAAA 


903 


1 1 1 IAUCIGAGIGGI IA 


904 


Breast Cancer 
Gln-1408-Stop 
CAGtoTAG 


TGGTGCCATTTATCG 1 1 1 1 1 GAAGCAGAGGGATACCATGCAA 
CATAACCTGATAAAGCTCCAGCAGGAAATGGCTGAACTAGAA 
GCTGTGTTAGAACAGCATGGGAGCCAGCCTTCTAACA 


905 


TGTTAGAAGGCTGGCTCCCATGCTGTTCTAACACAGCTTCTA 

GTTCAGCCATTTCCTGCTGGAGCTTTATCAGGTTATGTTGCAT 

GGTATCCCTCTGCTTCAAAAACGATAAATGGCACCA 


906 


TAAAGCTCCAGCAGGAA 


907 


TTCCTGCTGGAGCTTTA 


908 


Breast Cancer 

Arg-1443-Gly 

CGAtoGGA 

Arg-1443-Stop 
CGAtoTGA 


AGCCAGCCTTCTAACAGCTACCCTTCCATCATAAGTGACTCT 

TCTGCCCTTGAGGACCTGCGAAATCCAGAACAAAGCACATCA 

GAAAAAGGTGTGTATTGTTGGCCAAACACTGATATCT 


909 


AGATATCAGTG 1 1 1 GGCCAACAATACACACC 1 1 1 1 1 C TGATGT 
GCTTTGTTCTGGATTTCGCAGGTCCTCAAGGGCAGAAGAGTC 
ACTTATGATGGAAGGGTAGCTGTTAGAAGGCTGGCT 


910 


AGGACCTGCGAAATCCA 


911 


TGGATTTCGCAGGTCCT 


912 


Breast Cancer 

Ser-1512-lle 

AGTtoATT 


CAGAATAGAAACTACCCATCTCAAGAGGAGCTCATTAAGGTT 
GTTGATGTGGAGGAGCAACAGCTGGAAGAGTCTGGGCCACA 
CGATTTGACGGAAACATCTTACTTGCCAAGGCAAGATC 


913 


GATCTTGCCTTGGCAAGTAAGATGTTTCCGTCAAATCGTGTG 
GCCCAGACTCTTCCAGCTGTTGCTCCTCCACATCAACAACCT 
TAATGAGCTCCTCTTGAGATGGGTAGTTTCTATTCTG 


914 


AGGAGCAACAGCTGGAA 


915 


TTCCAGCTGTTGCTCCT 


916 


Breast Cancer 
Gln-1538-Stop 
CAGtoTAG 


ATCTTTCTAGGTCATCCCCTTCTAAATGCCCATCATTAGATGA 
TAGGTGGTACATGCACAGTTGCTCTGGGAGTCTTCAGAATAG 
AAACTACCCATCTCAAGAGGAGCTCATTAAGGTTGT 


917 
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Clinical Phenotype & 
Mutation 


Correcting Oiigos 






ACAACCTTAATGAGCTCCTCTTGAGATGGGTAGTTTCTATTCT 
GAAGACTCCCAGAGCAACTGTGCATGTACCACCTATCATCTA 
ATGATGGGCATTTAGAAGGGGATGACCTAGAAAGAT 


918 




CATGCACAGTTGCTCTG 


919 




CAGAGCAACTGTGCATG 


920 


Breast Cancer 
Glu-1 541 -Stop 
GAG to TAG 


CAGAATAGAAACTACCCATCTCAAGAGGAGCTCATTAAGGTT 
GTTGATGTGGAGGAGCAACAGCTGGAAGAGTCTGGGCCACA 
CGATTTGACGGAAACATCTTACTTGCCAAGGCAAGATC 


921 




GATCTTGCCTTGGCAAGTAAGATGTTTCCGTCAAATCGTGTG 
GCCCAGACTCTTCCAGCTGTTGCTCCTCCACATCAACAACCT 
TAATGAGCTCCTCTTGAGATGGGTAGTTTCTATTCTG 


922 




AGGAGCAACAGCTGGAA 


923 




TTCCAGCTGTTGCTCCT 


924 


Breast Cancer 

Thr-1561-lle 

ACCtoATC 


AACTACCCATCTCAAGAGGAGCTCATTAAGGTTGTTGATGTG 
GAGGAGCAACAGCTGGAAGAGTCTGGGCCACACGATTTGAC 
GGAAACATCTTACTTGCCAAGGCAAGATCTAGGTAATA 


925 




TATTACCTAGATCTTGCCTTGGCAAGTAAGATGTTTCCGTCAA 
ATCGTGTGGCCCAGACTCTTCCAGCTGTTGCTCCTCCACATC 
AACAACCTTAATGAGCTCCTCTTGAGATGGGTAGTT 


926 




AGCTGGAAGAGTCTGGG 


927 




CCCAGACTCTTCCAGCT 


928 


Breast Cancer 
Tyr-1563-Stop 
TACtoTAG 


TTTGTAATTCAACATTCATCGTTGTGTAAATTAAACTTCTCCCA 
TTCCTTTCAGAGGGAACCCCTTACCTGGAATCTGGAATCAGC 
CTCTTCTCTGATGACCCTGAATCTGATCCTTCTGA 


929 




TCAGAAGGATCAGATTCAGGGTCATCAGAGAAGAGGCTGATT 

CCAGATTCCAGGTAAGGGGTTCCCTCTGAAAGGAATGGGAG 

AAGTTTAATTTACACAACGATGAATGTTGAATTACAAA 


930 




AGAGGGAACCCCTTACC 


931 




GGTAAGGGGTTCCCTCT 


932 


Breast Cancer 
Leu-1564-Pro 
CTGtoCCG 


CMCATTCATCGTTGTGTAAATTAAACTTCTCCCATTCCTTTC 

AGAGGGAACCCCTTACCTGGAATCTGGAATCAGCCTCTTCTC 

TGATGACCCTGAATCTGATCCTTCTGAAGACAGAGC 


933 




GCTCTGTCTTCAGAAGGATCAGATTCAGGGTCATCAGAGAAG 

AGGCTGATTCCAGATTCCAGGTAAGGGGTTCCCTCTGAAAG 

GAATGGGAGAAGTTTAATTTACACAACGATGAATGTTG 


934 
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I CCCTTACCIGGAATCTG 


935 




CAGATTCCAGGTAAGGG 


936 


Breast Cancer 
Gln-1604-Stop 
CAAtoTAA 


GCCCCAGAGTCAGCTCGTGTTGGCAACATACCATCTTCAACC 

TCTGCATTGAAAGTTCCCCAATTGAAAGTTGCAGAATCTGCC 

CAGAGTCCAGCTGCTGCTCATACTACTGATACTGCTG 


937 




CAGCAGTATCAGTAGTATGAGCAGCAGCTGGACTCTGGGCA 
GATTCTGCAACTTTCAATTGGGGAACTTTCAATGCAGAGGTT 
GAAGATGGTATGTTGCCAACACGAGCTGACTCTGGGGC 


938 




AAGTTCCCCAATTGAAA 


939 




TTTCAATTGGGGAACTT 


940 


Breast Cancer 
Lys-1606-Glu 
AAA to GM 


GAGTCAGCTCGTGTTGGCAACATACCATCTTCAACCTCTGCA 
TTGAAAGTTCCCCAATTGAAAGTTGCAGAATCTGCCCAGAGT 
CCAGCTGCTGCTCATACTACTGATACTGCTGGGTATA 


941 




TATACCCAGCAGTATCAGTAGTATGAGCAGCAGCTGGACTCT 
GGGCAGATTCTGCAACTTTCAATTGGGGAACTTTCAATGCAG 
AGGTTGAAGATGGTATGTTGCCAACACGAGCTGACTC 


942 




CCCAATTGAAAGTTGCA 


943 




TGCAACTTTCAATTGGG 


944 


Breast Cancer 

Met-1628-Thr 

ATGtoACG 


CAGAATCTGCCCAGAGTCCAGCTGCTGCTCATACTACTGATA 

CTGCTGGGTATAATGCAATGGAAGAAAGTGTGAGCAGGGAG 

AAGCCAGAATTGACAGCTTCAACAGAAAGGGTCAACAA 


945 




TTGTTGACCCTTTCTGTTGAAGCTGTCAATTCTGGCTTCTCCC 
TGCTCACACTTTCTTCCATTGCATTATACCCAGCAGTATCAGT 
AGTATGAGCAGCAGCTGGACTCTGGGCAGATTCTG 


946 




TAATGCAATGGAAGAAA 


947 




TTTCTTCCATTGCATTA 


948 


Breast Cancer 

Met-1628-Val 

ATGtoGTG 


GCAGAATCTGCCCAGAGTCCAGCTGCTGCTCATACTACTGAT 

ACTGCTGGGTATAATGCAATGGAAGAAAGTGTGAGCAGGGA 

GAAGCCAGAATTGACAGCTTCAACAGAMGGGTCAACA 


949 




TGTTGACCCTTTCTGTTGAAGCTGTCAATTCTGGCTTCTCCCT 
GCTCACACTTTCTTCCATTGCATTATACCCAGCAGTATCAGTA 
GTATGAGCAGCAGCTGGAC1 U FGGGCAGATTCTGC 


950 




ATAATGCAATGGAAGAA 


951 
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TTCTTCCATTGCATTAT 


952 


Breast Cancer 

Pro-1637-Leu 

CCAtoCTA 


CTCATACTACTGATACTGCTGGGTATAATGCAATGGAAGAAA 
GTGTGAGCAGGGAGAAGCCAGAATTGACAGCTTCAACAGAA 
AGGGTCAACAAAAGAATGTCCATGGTGGTGTCTGGCCT 


953 




AGGCCAGACACCACCATGGACATTCTTTTGTTGACCCTTTCT 

GTTGAAGCTGTCAATTCTGGCTTCTCCCTGCTCACACTTTCTT 

CCATTGCATTATACCCAGCAGTATCAGTAGTATGAG 


954 




GGAGAAGCCAGAATTGA 


955 




TCAATTCTGGCTTCTCC 


956 


Breast Cancer 

Met-1652-lle 

ATGtoATA 


GAGCAGGGAGAAGCCAGAATTGACAGCTTCAACAGAAAGGG 

TCAACAAAAGAATGTCCATGGTGGTGTCTGGCCTGACCCCAG 

AAGAATTTGTGAGTGTATCCATATGTATCTCCCTAATG 


957 




CATTAGGGAGATACATATGGATACACTCACAAATTCTTCTGG 
GGTCAGGCCAGACACCACCATGGACATTC 1 1 1 1 GTTGACCCT 
TTCTGTTGAAGCTGTCAATTCTGGCTTCTCCCTGCTC 


958 




ATGTCCATGGTGGTGTC 


959 




GACACCACCATGGACAT 


960 


Breast Cancer 
Glu-1694-Stop 
GAG to TAG 


CACTTCCTGAi 1 1 iui 1 1 lUAAOl ICiAAluCl I lUACilCil m 
TCATTCTGCAGATGCTGAGTTTGTGTGTGAACGGACACTGAA 
ATAI 1 1 1 CTAGGAATTGCGGGAGGAAAATGGGTAG 


961 




CTACCCATTTTCCTCCCGCAATTCCTAGAAAATATTTCAGTGT 
CCGTTCACACACAAACTCAGCATCTGCAGAATGAAAAACACT 
CAAAGGATTAGAAGTTGAAAACAAAATCAGGAAGTG 


962 




CAGATGCTGAGTTTGTG 


963 




CACAAACTCAGCATCTG 


964 


Breast Cancer 

Gly-1706-Glu 

GGAtoGAA 


GTG 1 1 1 1 1 UA 1 1 U 1 UUAGA 1 UU I liAU 1 1 1 GTGTGTGAACGGA 
CACTGAAATAI 1 1 1 CTAGGAATTGCGGGAGGAAAATGGGTAG 
TTAGCTATTTCTGTAAGTATAATACTATTTCTCCCCT 


965 




AGGGGAGAAATAGTATTATACTTACAGAAATAGCTAACTACCC 
Al 1 1 ICCTCCCGCAATTCCTAGAAAATATTTCAGTGTCCGTTC 
ACACACAAACTCAGCATCTGCAGAATGAAAAACAC 


966 




1 1 1 1 C 1 AGGAA ITGCGG 


967 




CCGCAATTCCTAGAAAA 


968 
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Breast Cancer 
Ala-1708-Glu 
GCG to GAG 


TTCATTCTGCAGATGCTGAGTTTGTGTGTGAACGGACACTGA 
AATAI I 1 1 CTAGGAATTGCGGGAGGAAAATGGGTAGTTAGCT 
ATTTCTGTAAGTATAATACTATTTCTCCCCTCCTCCC 


969 


GGGAGGAGGGGAGAAATAGTATTATACTTACAGAAATAGCTA 
ACTACCCAI 1 1 1 CCTCCCGCAATTCCTAGAAAATATTTCAGTG 
TCCGTTCACACACAAACTCAGCATCTGCAGAATGAA 


970 


AGGMTTGCGGGAGGAA 


971 


TTCCTCCCGCAATTCCT 


972 


Breast Cancer 

Val-1713-Ala 

GTAtoGCA 


CTGAGTTTGTGTGTGAACGGACACTGAAATATTTTCTAGGAAT 
TGCGGGAGGAAAATGGGTAGTTAGCTA 1 1 1 CTGTAAGTATM 
TACTAI I ICTCCCCTCCTCCCTTTAACACCTCAGAA 


973 


TTCTGAGGTGTTAAAGGGAGGAGGGGAGAAATAGTATTATAC 
TTACAGAAATAGCTAACTACCCA 1 1 1 I CCTCCCGCAATTCCTA 
GAAAATATTTCAGTGTCCGTTCACACACAAACTCAG 


974 


AAAATGGGIAGTTAGCT 


975 


AGCIAACIACCCAI 1 1 1 


976 


Breast Cancer 
Trp-1718-Stop 
TGG to TAG 


MCGGACACTGAAATATTTTCTAGGAATTGCGGGAGGAAMT 
GGGTAGTTAGCTATTTCTGTAAGTATAATACTA 1 1 ICTCCCCT 
CCTCCCTTTAACACCTCAGAATTGCA 1 1 1 1 IACACC 


977 


GGTGTAAAAATGCAATTCTGAGGTGTTAAAGGGAGGAGGGG 

AGAAATAGTATTATACTTACAGAAATAGCTAACTACCCATTTTC 

CTCCCGCMTTCCTAGAAAATATTTCAGTGTCCGTT 


978 


CTATTTCTGTAAGTATA 


979 


TATACTTACAGAAATAG 


980 


Breast Cancer 
Glu-1725-Stop 
GAAtoTAA 


TTCTGCTGTATGTAACCTGTCTTTTCTATGATCTCTTTAGGGG 

TGACCCAGTCTATTAAAGAAAGAAAAATGCTGAATGAGGTAA 

GTACTTGATGTTACAAACTAACCAGAGATATTCATT 


981 


AATGAATATCTCTGGTTAGTTTGTAACATCAAGTACTTACCTC 
ATTCAGCAI 1 1 1 I CTTTCTTTAATAGACTGGGTCACCCCTAAA 
GAGATCATAGAAAAGACAGGTTACATACAGCAGAA 


982 


CTATTAAAGAAAGAAAA 


983 


1 1 1 ICI I ICI I IAAIAG 


984 


Breast Cancer 
Lys-1727-Stop 
AAAtoTAA 


TGTATGTMCCTGTCTTTTCTATGATCTCTTTAGGGGTGACCC 
AGTCTATTAAAGAAAGAAAAATGCTGAATGAGGTAAGTACTTG 
ATGTTACAAACTAACCAGAGATATTCATTCAGTCA 


985 
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TGACTGAATGAATATCTCTGGTTAGTTTGTAACATCAAGTACT 
TACCTCATTCAGCA 1 1 1 1 1 CTTTCTTTAATAGACTGGGTCACC 
CCTAAAGAGATCATAGAAAAGACAGGTTACATACA 


986 


AAGAAAGAAAAATGCTG 


987 


CAGCAI 1 ITICI 1 ICI 1 


988 


Breast Cancer 

Pro-1749-Arg 

CCAtoCGA 


rCTI 1 CAGCA 1 GA i TTTGAAGTCAGAGGAGATGTGGTCAATG 
GAAGAAACCACCAAGGTCCAAAGCGAGCAAGAGAATCCCAG 
GACAGAAAGGTAAAGCTCCCTCCCTCAAGTTGACAAAA 


989 


1 1 1 IUIUAAUI IUAGGGAGGGAGCTTTACCTTTCTGTCCTGG 

GATTCTCTTGCTCGCTTTGGACCTTGGTGGTTTCTTCCATTGA 

CCACATCTCCTCTGACTTCAAAATCATGCTGAAAGA 


990 


CCAAGGTCCAAAGCGAG 


991 


CTCGCTTTGGACCTTGG 


992 


Breast Cancer 
Arg-1 751 -Stop 
CGAtoTGA 


CAGCATGATTTTGAAGTCAGAGGAGATGTGGTCAATGGAAGA 
AACCACCAAGGTCCAAAGCGAGCAAGAGAATCCCAGGACAG 
AAAGGTAAAGCTCCCTCCCTCAAGTTGACAAAAATCTC 


993 


UAUAI 1 1 1 IUIUAACTTGAGGGAGGGAGCTTTACCTTTCTGT 
CCTGGGATTCTCTTGCTCGC 1 1 1 GGACCTTGGTGGTTTCTTC 
CATTGACCACATCTCCTCTGACTTCAAAATCATGCTG 


994 


GTCCAAAGCGAGCAAGA 


995 


TCTTGCTCGCTTTGGAC 


996 


Breast Cancer 
Gln-1756-Stop 
CAGtoTAG 


GTCAGAGGAGATGTGGTCAATGGAAGAAACCACCAAGGTCC 
AAAGCGAGCAAGAGAATCCCAGGACAGAAAGGTAAAGCTCC 
CTCCCTCAAGTTGACAAAAATCTCACCCCACCACTCTGT 


997 


ACAGAGTGGTGGGGTGAGATTTTTGTCAACTTGAGGGAGGG 
AGCTTTACCTTTCTGTCCTGGGATTCTCTTGCTCGCTTTGGA 
CCTTGGTGGTTTCTTCCATTGACCACATCTCCTCTGAC 


998 


GAGAATCCCAGGACAGA 


999 


TCTGTCCTGGGATTCTC 


1000 


Dieasi uancer 

Met-1775-Arg 

ATGtoAGG 


CTCTCTTCTTCCAGATCTTCAGGGGGCTAGAAATCTGTTGCT 
ATGGGCCCTTCACCAACATGCCCACAGGTAAGAGCCTGGGA 
GAACCCCAGAGTTCCAGCACCAGCCTTTGTCTTACATA 


1001 


TATGTAAGACAAAGGCTGGTGCTGGAACTCTGGGGTTCTCCC 

AGGCTCTTACCTGTGGGCATGTTGGTGAAGGGCCCATAGCA 

ACAGATTTCTAGCCCCCTGAAGATCTGGAAGAAGAGAG 


1002 
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CACCAACAIGCCCACAG 


1003 




CTGTGGGCATGTTGGTG 


1004 


Breast Cancer 
Trp-1782-Stop 
TGGtoTGA 


AGTATGCAGATTACTGCAGTGA 1 1 1 1 ACATCTAAATGTCCATT 
TTAGATCAACTGGAATGGATGGTACAGCTGTGTGGTGCTTCT 
GTGGTGAAGGAGCTTTCATCATTCACCCTTGGCACA 


1005 




TGTGCCAAGGGTGAATGATGAAAGCTCCTTCACCACAGAAGC 
ACCACACAGCTGTACCATCCATTCCAGTTGATCTAAAATGGA 
CAI 1 1 AGATGTAAAATCACTGCAGTAATCTGCATACT 


1006 




CTGGAATGGATGGTACA 


1007 




TGTACCATCCATTCCAG 


1008 


Breast Cancer 

Gln-1785-His 

CAGtoCAT 


ATTACTGCAGTGA 1 1 1 1 AUA 1 U 1 AAATGTCCATTTTAGATCAAC 

TGGAATGGATGGTACAGCTGTGTGGTGCTTCTGTGGTGAAG 

GAGCTTTCATCATTCACCCTTGGCACAGTAAGTATT 


1009 




AATACTTACTGTGCCAAGGGTGAATGATGAAAGCTCCTTCAC 
CACAGAAGCACCACACAGCTGTACCATCCATTCCAGTTGATC 
TAAAATGGACATTTAGATGTAAAATCACTGCAGTAAT 


1010 




ATGGTACAGCTGTGTGG 


1011 




CCACACAGCTGTACCAT 


1012 


Breast Cancer 
Glu-1794-Asp 
GAG to GAT 


GTCCAI 1 1 IAGATCAACTGGAATGGATGGTACAGCTGTGTGG 
TGCTTCTGTGGTGAAGGAGCTTTCATCATTCACCCTTGGCAC 
AGTAAGTATTGGGTGCCCTGTCAGAGAGGGAGGACAC 


1013 




GTGTCCTCCCTCTCTGACAGGGCACCCAATACTTACTGTGCC 
AAGGGTGAATGATGAAAGCTCCTTCACCACAGAAGCACCACA 
CAGCTGTACCATCCATTCCAGTTGATCTAAAATGGAC 


1014 




GTGAAGGAGCTTTCATC 


1015 




GATGAAAGCTCCTTCAC 


1016 


Breast Cancer 
Arg-1835-Stop 
CGAtoTGA 


CTCTGCTTGTGTTCTCTGTCTCCAGCAATTGGGCAGATGTGT 

GAGGCACCTGTGGTGACCCGAGAGTGGGTGTTGGACAGTGT 

AGCACTCTACCAGTGCCAGGAGCTGGACACCTACCTGA 


1017 




TCAGGTAGGTGTCCAGCTCCTGGCACTGGTAGAGTGCTACA 
CTGTCCAACACCCACTCTCGGGTCACCACAGGTGCCTCACA 
CATCTGCCCAATTGCTGGAGACAGAGAACACAAGCAGAG 


1018 




TGGTGACCCGAGAGTGG 


1019 




CCACTCTCGGGTCACCA 


1020 
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Breast Cancer 

Trp-1837-Arg 

TGGtoCGG 


TTGTGTTCTCTGTCTCCAGCAATTGGGCAGATGTGTGAGGCA 
CCTGTGGTGACCCGAGAGTGGGTGTTGGACAGTGTAGCACT 
CTACCAGTGCCAGGAGCTGGACACCTACCTGATACCCC 


1021 




GGGGTATCAGGTAGGTGTCCAGCTCCTGGCACTGGTAGAGT 
GCTACACTGTCCAACACCCACTCTCGGGTCACCACAGGTGC 
CTCACACATCTGCCCAATTGCTGGAGACAGAGAACACAA 


1022 




CCCGAGAGIGGGTGTTG 


1023 




CAACACCCACTCTCGGG 


1024 


Breast Cancer 
Trp-1837-Stop 
TGG to TAG 


TGTGTTCTCTGTCTCCAGCAATTGGGCAGATGTGTGAGGCAC 
CTGTGGTGACCCGAGAGTGGGTGTTGGACAGTGTAGCACTC 
TACCAGTGCCAGGAGCTGGACACCTACCTGATACCCCA 


1025 




TGGGGTATCAGGTAGGTGTCCAGCTCCTGGCACTGGTAGAG 

TGCTACACTGTCCAACACCCACTCTCGGGTCACCACAGGTG 

CCTCACACATCTGCCCAATTGCTGGAGACAGAGAACACA 


1026 




CCGAGAGTGGGTGTTGG 


1027 




CCAACACCCACTCTCGG 


1028 




Table 15 

BRCA2 Mutations and Genome-Correcting Oiigos 










Clinical Phenotype & 


Correcting Oiigos 


liiiiii 

HO: 


Breast cancer 

PHE32LEU 

TTTtoCTT 


GTTAAAACTAAGGTGGGA 1 1 1 1 1 1 1 1 1 1 AAATAGATTTAGGAC 

CMTMGTCTTMTTGGTTTGAAGAACTTTCTTCAGAAGCTCC 

ACCCTATAATTCTGAACCTGCAGAAGAATCTGAAC 


1029 




GTTCAGATTCTTCTGCAGGTTCAGAATTATAGGGTGGAGCTT 
CTGAAGAAAGTTCTTCAAACCAATTAAGACTTATTGGTCCTAA 
ATCTATTTAAAAAAAAAATCCCACCTTAG 1 1 I I AAC 


1030 




TTAATTGGTTTGAAGAA 


1031 




TTCTTCAAACCAATTAA 


1032 


Breast cancer 

TYR42CYS 

TATtoTGT 


TAGATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTC 
TTCAGAAGCTCCACCCTATAATTCTGAACCTGCAGAAGAATC 
TGAACATAAAAACAACAATTAC oAACCAAACCTATT 


1033 



WO 01/73002 



-107- 



PCT/US01/09761 



Clinical Phenotype & 
Mutation 


Correcting Oligos 


NO; 




AATAGGTTTGGTTCG I AAT1 G I IGI 1 1 1 IAIGI ICAGAI rCITC 
TGCAGGTTCAGAATTATAGGGTGGAGCTTCTGAAGAAAGTTC 
TTCAAACCAATTAAGACTTATTGGTCCTAAATCTA 


1034 




TCCACCCTATAATTCTG 


1035 




CAGAATTATAGGGTGGA 


1036 


Breast cancer 
LYS53ARG 
AAA to AGA 


AAGAACTTTCTTCAGAAGCTCCACCCTATAATTCTGAACCTGC 
AGAAGAATCTGAACATAAAAACAACAATTACGAACCAAACCTA 
TTTAAAACTCCACAAAGGAAACCATCTTATAATCA 


1037 




TGATTATMGATGGTTTCCTTTGTGGAGTTTTAAATAGGTTTG 
GTTCGTMTTGTTGTTTTTATGTTCAGATTCTTCTGCAGGTTC 
AGAATTATAGGGTGGAGCTTCTGAAGAAAGTTCTT 


1038 




TGAACATAAAAACAACA 


1039 




IGI IGI I IIIAIGI ICA 


1040 


Breast cancer 

Phe81Leu 

TTCtoCTC 


CTATTTAAAACTCCACAAAGGAAACCATCTTATAATCAGCTGG 

CTTCAACTCCAATAATATTCAAAGAGCAAGGGCTGACTCTGC 

CGCTGTACCAATCTCCTGTAAAAGAATTAGATAAAT 


1041 




Al 1 IAIUIAAI IUH TTACAGGAGATTGGTACAGCGGCAGAGT 

CAGCCCTTGCTCTTTGAATATTATTGGAGTTGAAGCCAGCTG 

ATTATMGATGGTTTCCTTTGTGGAGTTTTAAATAG 


1042 




CAATAATATTCAAAGAG 


1043 




CTCTTTGAATATTATTG 


1044 


Breast cancer 
TRP194TERM 
TGG to TAG 


GTCAGACACCAAAACATATTTCTGAAAGTCTAGGAGCTGAGG 

TGGATCCTGATATGTCTTGGTCAAGTTCTTTAGCTACACCACC 

CACCCTTAGTTCTACTGTGCTCATAGGTAATAATAG 


1045 




CTATTATTACCTATGAGCACAGTAGAACTAAGGGTGGGTGGT 
GTAGCTAAAGAACTTGACCAAGACATATCAGGATCCACCTCA 
GCTCCTAGACTTTCAGAAA IAIGI 1 1 IGGTGTCTGAC 


1046 




TATGTCTTGGTCAAGTT 


1047 




AACTTGACCAAGACATA 


1048 


breast cancer 
PRO201ARG 
CCAtoCGA 


CTGAAAGTCTAGGAGCTGAGGTGGATCCTGATATGTCTTGGT 
CAAGTTCTTTAGCTACACCACCCACCCTTAGTTCTACTGTGCT 
CATAGGTAATAATAGCAAATGTGTATTTACAAGAAA 


1049 




TTTCTTGTAMTACACATTTGCTATTATTACCTATGAGCACAGT 
AGAACTAAGGGTGGGTGGTGTAGCTAAAGAACTTGACCAAGA 
CATATCAGGATCCACCTCAGCTCCTAGACTTTCAG 


1050 



WO 01/73002 



-108- 



PCT/US01/09761 



Clinical Phertotype & 
Mutation 


Correcting Oligos ' ; i^8ffl§|IM 


liiifiS 

NO: 




AGCTACACCACCCACCC 


1051 


GGGTGGGTGGTGTAGCT 


1052 


Breast cancer 

Pro222Ser 

CCTtoTCT 


ACAATACACATAAA I 1 1 1 1 ATCTTACAGTCAGAAATGAAGAAG 
CATCTGAAACTGTATTTCCTCATGATACTACTGCTGTAAGTAA 
ATATGACATTGATTAGACTGTTGAAATTGCTAACA 


1053 


TGTTAGCAATTTCAACAGTCTAATCAATGTCATATTTACTTACA 
GCAGTAGTATCATGAGGAAATACAGTTTCAGATGCTTCTTCAT 
TTCTGACTGTAAGATAAAAATTTATGTGTATTGT 


1054 


CTGTATTTCCTCATGAT 


1055 


ATCATGAGGAAATACAG 


1056 


Breast cancer 
Leu-414-Term 
TTG to TAG 


AATGGTCTCAACTAACCC 1 1 1 CAGGTCTAAATGGAGCCCAGA 
TGGAGAAAATACCCCTATTGCATATTTCTTCATGTGACCAAAA 
TATTTCAGAAAAAGACCTATTAGACACAGAGAACAA 


1057 


TTG1 rcrCTGlGICIAAIAGGICI 1 1 1 ICIGAAAIAI 1 1 IGGTC 
ACATGAAGAAATATGCAATAGGGGTA 1 1 1 1 CTCCATCTGGGC 
TCCAI 1 1 AGACCTGAAAGGGTTAGTTGAGACCATT 


1058 


ACCCCTATTGCATATTT 


1059 


AAATATGCAATAGGGGT 


1060 


Breast cancer, male 

Cys554Trp 

TGTtoTGG 


AGCCTCTGAAAGTGGACTGGAAATACATACTGTTTGCTCACA 
GAAGGAGGACTCCTTATGTCCAAATTTAATTGATAATGGAAG 
CTGGCCAGCCACCACCACACAGAATTCTGTAGCTTTG 


1061 


CAAAGCTACAGAATTCTGTGTGGTGGTGGCTGGCCAGCTTC 
CATTATCAATTAAA 1 1 1 GGACATAAGGAGTCCTCCTTCTGTGA 
GCAAACAGTATGTATTTCCAGTCCACTTTCAGAGGCT 


1062 


TCCTTATGTCCAAATTT 


1063 


AAATTTGGACATAAGGA 


1064 


Breast cancer 

Lys944Term 

AAAtoTAA 


AACTCTACCATGG 1 1 1 1 ATATGGAGACACAGGTGATAAACAA 

GCMCCCMGTGTCMTTAAAAMGATTTGGTTTATGTTCTTG 

CAGAGGAGAACAAAAATAGTGTAAAGCAGCATATAA 


1065 


TTATATGCTGC1 1 IACACIAI 1 1 1 IG1 1 C 1 CC 1 C I'GCAAGAAC 
ATAAACCAAATC 1 1 1 1 1 TAATTGACACTTGGGTTGCTTGTTTAT 
CACCTGTGTCTCCATATAAAACCATGGTAGAGTT 


1066 


TGTCAATTAAAAAAGAT 


1067 


ATCI 1 1 1 1 1'AATTGACA 


1068 



WO 01/73002 



-109- 



PCT/US01/09761 



Clinical Phenotype& 
Mutation 


Correcting Oligos 

: ' - . ■ ' ': • ' " . . : ' , V 7. ■>.:■ : 7 ' ■ ■ - ■ . ■ ■ ' , ' 


: j sEiiii 

NO: 


Breast cancer, male 

Glu1320Term 

GAAtoTAA 


ATGACTACTGGCACTTTTGTTGAAGAAATTACTGAAAATTACA 

AGAGAAATACTGAAAATGAAGATAACAAATATACTGCTGCCAG 

TAGAAATTCTCATAACTTAGAATTTGATGGCAGTG 


1069 




CACTGCCATCAAATTCTAAGTTATGAGAATTTCTACTGGCAGC 
AGTATATTTGTTATCTTCATTTTCAGTATTTCTCTTGTMTTTTC 
AGTAATTTCTTCAACAAAAGTGCCAGTAGTCAT 


1070 




CTGAAAATGAAGATAAC 


1071 




GTTA1CT ICAI 1 1 ICAG 


1072 


breast cancer 
Glu1876Term 
GAAtoTAA 


A "T"/^ AAA A A T 1 A A A A A A A*N"T"/*N AAA /*> A A*\ a T~ a '^"T"t a /~v a a /\ a ■ ■ ^- 

CATGAMCMTTAAAAAAGTGAAAGACATATTTACAGACAGTT 
TCAGTAAAGTAATTAAGGAAAACAACGAGAATAAATCAAAAAT 
TTGCCAAACGAAAATTATGGCAGGTTGTTACGAGG 


1073 




CCTCGTAACAACCTGCCAI AAI 1 1 1 CG 1 1 1 GGCAAAT 1 TTTGA 
TTTATTCTCGTTGI 1 1 1 CCTTAATTACTTTACTGAAACTGTCTG 
TAAATATGTCTTTCAC 1 1 1 1 1 1 AATTGTTTCATG 


1074 




TAATTAAGGAAAACAAC 


1075 




Gl IGI 1 1 ICCI IAAI IA 


1076 


Breast cancer 
Ser1882Term 
TCAtoTAA 


"^/"N AAA A A "T" A III A A /~\ A A l"T*l /*% a /"\*y"* a a a i*-\-r— a a ■ i i a a ^-v a 

TGAAAGACATAl 1 1 ACAGACAGTTTCAGTAAAGTAATTAAGGA 
AAACAACGAGAATAAATCAAAAATTTGCCAAACGAAAATTATG 
GCAGGTTGTTACGAGGCATTGGATGATTCAGAGGA 


1077 




TCCTCTGAATCATCCAATGCCTCGTAACAACCTGCCATAATTT 
TCGTTTGGCAAAI 1 1 1 1 GATTTATTCTCGTTGTTTTCCTTAATT 
ACTTTACTGAAACTGTCTGTAAATATGTCTTTCA 


1078 




GAATAAATCAAAAATTT 


1079 




AAAI 1 1 1 IGAI 1 IAI IC 


1080 


tsreast cancer 
Glu1953Term 
GAAtoTAA 


A A f^f^ A A A A T AT^T/^T/^^ A "i I ' a /~\ AAA /*^'i p*i 1 /*\t a a a a t* a -^^v a w 

AAOGAAAATATGTCTGGATTGGAGAAAGTTTCTAAAATATCAC 
CTTGTGATGTTAGTTTGGAAACTTCAGATATATGTAAATGTAG 
TATAGGGAAGCTTCATAAGTCAGTCTCATCTGCAA 


1081 




TTGCAGATGAGACTGACTTATGAAGCTTCCCTATACTACATTT 
ACATATATCTGAAGTTTCCAAACTAACATCACAAGGTGATATT 
TTAGAAACTTTCTCCAA I'CCAGACA 1 A 1 1 1 IGGTT 


1082 




TTAGTTTGGAAACTTCA 


1083 




TGAAGTTTCCAAACTAA 


1084 


Breast cancer 
Ser1970Term 
TCAtoTAA 


TTAGTTTGGAAACTTCAGATATATGTAAATGTAGTATAGGGAA 
GCTTCATAAGTCAGTCTCATCTGCAAATACTTGTGGGATTTTT 
AGCACAGCAAGTGGAAAATCTGTCCAGGTATCAGA 


1085 



WO 01/73002 



-110- 



PCT/US01/09761 



Clinical Pnenotype & 
Mutation 


correcting uligos 


NO: 




TCTGATACCTGGACAGATTTTCCACTTGCTGTGCTAAAAATCC 
CACAAGTATTTGCAGATGAGACTGACTTATGAAGCTTCCCTAT 
ACTACATTTACATATATCTGAAGTTTCCAAACTAA 


1086 


GTCAGTCTCATCTGCAA 


1087 


TTGCAGATGAGACTGAC 


1088 


Breast cancer 
Gln1987Term 
CAGtoTAG 


AAGTCAGTCTCATCTGCAAATACTTGTGGGAl 1 1 1 lAGCACAG 
CAAGTGGAAAATCTGTCCAGGTATCAGATGCTTCATTACAAAA 
CGCAAGACAAGTG 1 1 1 1 GTGAAATAGAAGATAGTA 


1089 


TACTATCTTCTATTTCAGAAMCACTTGTCTTGCGTTTTGTAAT 
GAAGCATCTGATACCTGGACAGA 1 1 1 1 CCACTTGCTGTGCTA 
AAAATCCCACAAGTATTTGCAGATGAGACTGACTT 


1090 


AATCTGTCCAGGTATCA 


1091 


TGATACCTGGACAGATT 


1092 


Breast cancer 

Ala2466Val 

GCAtoGTA 


AAA ATA A /"^ A "1 I A A T/*N A f> A A "T"/"^ A /"> A 1 1 r* /*\ A ta a /""xt - r— r- a a y-v a • a a a 

AAAAIAAbATTAATGACMTGAGATTCATCAbl 1 lAACAAAAA 
CAACTCCAATCAAGCAGCAGCTGTAACTTTCACAAAGTGTGA 
AGAAGAACCTTTAGGTATTGTATGACAATTTGTGTG 


1093 


CACACAAATTGTCATACAATACCTAAAGGTTCTTCTTCACACT 
TTGTGAMGTTACAGCTGCTGCTTGATTGGAGTTGTTTTTGTT 
AMCTGATGMTCTCATTGTCATTAATCTTATTTT 


1094 


TCAAGCAGCAGCTGTAA 


1095 


TTACAGCTGCTGCTTGA 


1096 


Breast cancer 
Arg2520Term 
CGAtoTGA 


AGGCAACGCGTC 1 1 1 CCACAGCCAGGCAGTCTGTATCTTGCA 

AAAACATCCACTCTGCCTCGAATCTCTCTGAAAGCAGCAGTA 

GGAGGCCAAGTCCCCTCTGCGTGTCCTCATAAACAGG 


1097 


CCTGTTTATGAGGACACGCAGAGGGGACTTGGCCTCCTACT 

GCTGCTTTCAGAGAGATTCGAGGCAGAGTGGATGTTTTTGCA 

AGATACAGACTGCCTGGCTGTGGAAAGACGCGTTGCCT 


1098 


CTCTGCCTCGAATCTCT 


1099 


AGAGATTCGAGGCAGAG 


1100 


Dlcdol OdflUfcJI 

Gln2714Term 
CAAtoTAA 


A 1 1 1 fAl 1 O A ^O/^r* A A ATATA TATO AAA /^TT/^T A /""»/^» A AT ft a a a 

A 1 1 1 UA II bAbUbl/AAATA 1 ATCTbAAACTTCTAGCAATAAAA 
CTAGTAGTGCAGATACCCAAAAAGTGGCCATTATTGAACTTA 
CAGATGGGTGGTATGCTGTTAAGGCCCAGTTAGATC 


1101 


GATCTAACTGGGCCTTAACAGCATACCACCCATCTGTAAGTT 
CMTMTGGCCACTTTTTGGGTATCTGCACTACTAGTTTTATT 
GCTAGAAGTTTCAGATATATTTGCGCTCAATGAAAT 


1102 



WO 01/73002 



-111- 



PCT/US01/09761 



Clinical Phenotype & 
Mutation 


:]y.y.:'^^ ;.x: : :^:x.y: : :;:j: : :^;:: : .;: : x>:.y: : .V : .'.x :'x:: : x-x-x : :-: : x : x : x' : ::xO: ; :x'::- -.;/■:■:■.'■■: -x x : xx x : x^: : XxXx : :x': ; ;X ; x : 

Correcting Ofigos 


ilfiiil 

NO: 




CAGATACCCAAAAAGTG 


1103 




CACI I i 1 1 GGGTATCTG 


1104 


Breast cancer 
Leu2776Term 
TTAtoTGA 


CAGAACTGGTGGGCTCTCCTGATGCCTGTACACCTCTTGAAG 

CCCCAGAATCTCTTATGTTAAAGGTAAATTAATTTGCACTCTT 

GGTAAAAATCAGTCATTGATTCAGTTAAATTCTAGA 


1105 




TCTAGMTTTAACTGAATCAATGACTGATTTTTACCAAGAGTG 
CAMTTMTTTACCTTTAACATAAGAGATTCTGGGGCTTCAAG 
AGGTGTACAGGCATCAGGAGAGCCCACCAGTTCTG 


1106 




TCTTATGTTAAAGATTT 


1107 




AAATCTTTAACATAAGA 


1108 


Breast cancer 
Gln2893Term 
CAGtoTAG 


CC 1 1 1 Ka 1 1 1 1 CTTAGAAAACACAACAAAACCATATTTACCATC 
ACGTGCACTAACAAGACAGCAAGTTCGTGCTTTGCAAGATGG 
TGCAGAGCTTTATGAAGCAGTGAAGAATGCAGCAG 


1109 




CTGCTGCATTCTTCACTGCTTCATAAAGCTCTGCACCATCTTG 

CAAAGCACGAACTTGCTGTCTTGTTAGTGCACGTGATGGTAA 

ATATGGTTTTGTTGTGTTTTCTAAGAAAACAAAAGG 


1110 




TAACAAGACAGCAAGTT 


1111 




AACTTGCTGTCTTGTTA 


1112 


Breast cancer 

Ala2951Thr 

GCCtoACC 


AATCACAGGCAAATGTTGAATGATAAGAAACAAGCTCAGATC 

CAGTTGGAAATTAGGAAGGCCATGGAATCTGCTGAACAAAAG 

GAACAAGGTTTATCAAGGGATGTCACAACCGTGTGGA 


1113 




TCCACACGGTTGTGACATCCCTTGATAAACCTTGTTCCTTTTG 
TTCAGCAGATTCCATGGCCTTCCTAATTTCCAACTGGATCTGA 
GCTTGTTTCTTATCATTCAACATTTGCCTGTGATT 


1114 




TTAGGAAGGCCATGGAA 


1115 




TTCCATGGCCTTCCTAA 


1116 


Breast cancer 

Met3118Thr 

ATGtoACG 


ACAATTTACTGGCAATAAAG 1 1 1 1 GGATAGACCTTAATGAGGA 
CATTATTAAGCCTCATATGTTAATTGCTGCAAGCAACCTCCAG 
TGGCGACCAGAATCCAAATCAGGCCTTCTTACTTT 


1117 




AAAGTAAGAAGGCCTGATTTGGATTCTGGTCGCCACTGGAG 

GTTGCTTGCAGCAATTAACATATGAGGC1TAATAATGTCCTCA 

TTAAGGTCTATCCAAAACTTTATTGCCAGTAAATTGT 


1118 




GCCTCATATGTTAATTG 


1119 




CAATTAACATATGAGGC 


1120 



WO 01/73002 



-112- 



PCT/US01/09761 



Clinical Pnenotype& 
Mutation 


Correcting Oiigos 


NO: 


Breast cancer 

Thr3401Met 

ACGtoATG 


bAU 1 bAAACGACGTTGTACTACATCTCTGATCAAAGAACAGG 

AGAGTTCCCAGGCCAGTACGGAAGAATGTGAGAAAAATAAGC 

AGGACACAATTACAACTAAAAAATATATCTAAGCATT 


1121 


MTGCTTAGATATATTTTTTAGTTGTAATTGTGTCCTGCTTATT 

TTTCTCACATTCTTCCGTACTGGCCTGGGAACTCTCCTGTTCT 

TTGATCAGAGATGTAGTACAACGTCGTTTCAGTC 


1122 


GGCCAGTACGGAAGAAT 


1123 


ATTCTTCCGTACTGGCC 


1124 


Breast cancer 
He3412Val j 
ATT to GTT 


AAAGAACAGGAGAGTTCCCAGGCCAGTACGGAAGAATGTGA 
GAAAAATAAGCAGGACACAATTACAACTAAAAAATATATCTAA 
GCATTTGCAAAGGCGACAATAAATTATTGACGCTTAA 


1125 


TTMGCGTCMTMTTTATTGTCGCCTTTGCAAATGCTTAGAT 
ATAl I 1 1 1 IA13I 1 C3 1 AATTGTGTCCTGCTTATTTTTCTCACATT 
CTTCCGTACTGGCCTGGGAACTCTCCTGTTCTTT 


1126 


AGGACACAATTACAACT 


1127 


AGTTGTAATTGTGTCCT 1 


1128 



EXAMPLE 9 
Cystic Fibrosis ■ CFTR 

Cystic fibrosis is a lethal disease affecting approximately one in 2,500 live Caucasian 
births and is the most common autosomal recessive disease in Caucasians. Patients with this disease 
have reduced chloride ion permeability in the secretory and absorptive cells of organs with epithelial cell 
linings, including the airways, pancreas, intestine, sweat glands and male genital tract. This, in turn, 
reduces the transport of water across the epithelia. The lungs and the Gl tract are the predominant organ 
systems affected in this disease and the pathology is characterized by blocking of the respiratory and Gl 
tracts with viscous mucus. The chloride impermeability in affected tissues is due to mutations in a specific 
chloride channel, the cystic fibrosis transmembrane conductance regulator protein (CFTR), which 
prevents normal passage of chloride ions through the cell membrane (Welsh etal., Neuron, 8:821-829 
(1992)). Damage to the lungs due to mucus blockage, frequent bacterial infections and inflammation is 
the primary cause of morbidity and mortality in CF patients and, although maintenance therapy has 
improved the quality of patients' lives, the median age at death is still only around 30 years. There is no 
effective treatment for the disease, and therapeutic research is focused on gene therapy using 



WO 01/73002 



-113- 
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exogenous transgenes in viral vectors and/or activating the defective or other chloride channels in the cell 
membrane to normalize chloride permeability (Tizzano et al., J. Pediat, 120:337-349 (1992)). However, 
the death of a teenage patient treated with an adenovirus vector carrying an exogenous CFTR gene in 
clinical trials in the late 1990 ! s has impacted this area of research. 

The oligonucleotides of the invention for correction of the CFTR gene are attached as a 

table. 



Table 16 

CFTR Mutations and Genome-Correcting Oliaos 



Clinical Phenotype & 
fyiuiation; 


Correcting Oligos 


SEQID 
NO: 


Cystic fibrosis 

Ala46Asp 

GCTtoGAT 


AAGGATACAGACAGCGCCTGGAATTGTCAGACATATACCAAA 
TCCCTTCTGTTGATTCTGCTGACAATCTATCTGAAAAATTGGA 
AAGGTATGTTCATGTACATTGTTTAGTTGAAGAGAG 


1129 




0 1 1> 1 L> 1 1 OAAO 1 AAAOAA 1 oTAGATGAACATACCTTTCCAATTT 

TTCAGATAGATTGTCAGCAGAATCAACAGAAGGGATTTGGTA 

TATGTCTGACAATTCCAGGCGCTGTCTGTATCCTT 


A A 

1130 




1 uA 1 1 Lr 1 1 (jAUAA 1 U 


A A *\ A ■ 

1131 




PATTPTP A^OA^A ATP" A 

LiA 1 1 U 1 UAbOAbAA 1 LA 


1132 


oyoUU llUlUblb 

Ser50Tyr 
TCTtoTAT 


AfiP^iPPT^PAATTPTPAPAPATATAPPA A AT^^r>TTr>TA>TTr> 

AouoUU 1 ooAA 1 lb 1 UAoAUA 1 A 1 ALUAAA 1 L.UC. 1 1 CTbTTG 
ATTCTGCTGACAATCTATCTGAAAAATTGGAAAGGTATGTTCA 
TGTACATTGTTTAGTTGAAGAGAGAAATTCATATTA 


1133 




TAATATGAATTTCTCTCTTCAACTAAACAATGTACATGAACATA 
CCTTTCCAAI 1 1 1 1 CAGATAGATTGTCAGCAGAATCAACAGAA 
GGGATTTGGTATATGTCTGACAATTCCAGGCGCT 


1134 




CAATCTATCTGAAAAAT 


1135 




Al 1 1 1 ICAGAIAGAI IG 


1136 


Congenital absence of 
vas deferens 
Glu56Lys 
GAA-AAA 


AGGACAACTAAAATATTTGCACATGCAACTTATTGGTCCCACT 
1 1 1 IAI ICI 1 1 1'GCAGAGAATGGGATAGAGAGCTGGCTTCAAA 
GAAAAATCCTAAACTCATTAATGCCCTTCGGCGAT 


1137 


ATCGCCGMGGGCATTMTGAGTTTAGGATTTTTCTTTGAAGC 
CAGCTCTCTATCCCATTCTCTGCAAAAGAATAAAAAGTGGGA 
CCAATAAGTTGCATGTGCAAATA 1 1 1 IAGTTGTCCT 


1138 




TTTGCAGAGAATGGGAT 


1139 




ATCCCATTCTCTGCAAA 


1140 



WO 01/73002 



-114- 



PCT/US01/09761 



Clinical Phenotype & 
Mutation 


Correcting Oligos 


MO: 


Cystic fibrosis 

Trp57Gly 

TGGtoGGG 


AGGACAACTAAAATATTTGCACATGCAACTTATTGGTCCCACT 
1 1 1 IAI ICI 1 ITGCAGAGAATGGGATAGAGAGCTGGCTTCAAA 
GAAAAATCCTAAACTCATTAATGCCCTTCGGCGAT 


1141 


ATCGCCGAAGGGCATTAATGAGTI IAGGAI rTTTCTl IGAAGC 
CAGCTCTCTATCCCATTCTCTGCAAAAGAATAAAAAGTGGGA 
CCAATAAGTTGCATGTGCAAATA 1 1 ITAGTTGTCCT 


1142 


TTTGCAGAGAATGGGAT 


1143 


ATCCCATTCTCTGCAAA 


1144 


Cystic fibrosis 

Trp57Term 

TGGtoTGA 


MCTAAMTATTTGCACATGCMCTTATTGGTCCCACTTTTTAT 
TCI 1 1 1 GCAGAGAATGGGATAGAGAGCTGGCTTCAAAGAAAA 

atcctaaactcattaatgcccttcggcgatgtttt 


1145 


AAAACATCGCCGAAGGGCATTAATGAGTI I AGGAI 1 1 1 ICI1 1 

GAAGCCAGCTCTCTATCCCATTCTCTGCAAAAGAATAAAAAGT 

GGGACCAATAAGTTGCATGTGCAAATATTTTAGTT 


1146 


AGAGAATGGGATAGAGA 


1147 


TCTCTATCCCATTCTCT 


1148 


Congenital absence of 
vas deferens 
Asp58Asn 
GAT to AAT 


ACTAAMTATTTGCACATGCMCTTATTGGTCCCACTTTTTATT 
C 1 1 1 1 GCAGAGAATGGGATAGAGAGCTGGCTTCAAAGAAAAA 
TCCTAAACTCATTAATGCCCTTCGGCGATG'1 1 TIT 


1149 


AAAMCATCGCCGMGGGCATTMTGAGTTTAGGATTTTTCTT 
TGAAGCCAGCTCTCTATCCCATTCTCTGCAAAAGAATAAAAAG 
TGGGACCAATAAGTTGCATGTGCAAATATTTTAGT 


1150 


GAGAATGGGATAGAGAG 


1151 


CTCTCTATCCCATTCTC 


1152 


Cystic fibrosis 
Glu60Term 
GAG to TAG 


AIAI 1 1 GCACATGCAACTTATTGG 1 CCCAC 1 1 1 1 IAI ICI 1 1 IG 
CAGAGAATGGGATAGAGAGCTGGCTTCAAAGAAAAATCCTAA 
ACTCATTMTGCCCTTCGGCGATGTTTTTTCTGGA 


1153 


TCCAGAAAAAACATCGCCGAAGGGCATTAATGAGTTTAGGAT 
1 1 1 ICTTTGAAGCCAGCTCTCTATCCCATTCTCTGCAAAAGAA 
TAAAAAGTGGGACCAATAAGTTGCATGTGCAAATAT 


1154 


GGGATAGAGAGCTGGCT 


1155 


AGCCAGCTCTCTATCCC 


1156 



WO 01/73002 



-115- 
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Clinical Phenotype & 
Mutation 


Correcting Oligos 


;SEC|10i 
NO: 


Cystic fibrosis 

Pro67Leu 

CCTtoCTT 


GGTCCCACTTTTTATTCTTTTGCAGAGAATGGGATAGAGAGC 
TGGCTTCAAAGAAAAATCCTAAACTCATTAATGCCCTTCGGC 
GATGTTTTTTCTGGAGATTTATGTTCTATGGAATCTT 


1157 




AAGATTCCATAGAACATAAATCTCCAGAAAAAACATCGCCGAA 
GGGCATTAATGAGTTTAGGAI 1 1 1 1 CTTTGAAGCCAGCTCTCT . 
ATCCCATTCTCTGCAAAAGAATAAAAAGTGGGACC 


1158 




GAAAAATCCTAAACTCA 


1159 




IGAGI 1 IAGGAI 1 1 1 IC 


1160 


Cystic fibrosis 

Arg74Trp 

CGGtoTGG 


TGCAGAGAATGGGATAGAGAGCTGGCTTCAAAGAAAAATCCT 
AAACTCATTAATGCCCTTCGGCGATGI MM 1 CTGGAGATTTA 
TGTTCTATGGAATC 1 1 1 1 1 ATATTTAGGGGTAAGGA 


1161 




TCCTTACCCCTAAATATAAAAAGATTCCATAGAACATAAATCT 
CCAGAAAAMCATCGCCGAAGGGCATTAATGAGTTTAGGATT 
TTTCTTTGAAGCCAGCTCTCTATCCCATTCTCTGCA 


1162 




ATGCCCTTCGGCGATGT 


1163 




ACATCGCCGAAGGGCAT 


1164 


Congenital absence of 
vas deferens 
ARG75GLN 
L\dA 10 UAA 


GAGAATGGGATAGAGAGCTGGCTTCAAAGAAAAATCCTAAAC 
TCATTAATGCCCTTCGGCGATG 1 1 1 1 1 1 CTGGAGATTTATGTT 
CTATGGAATC 1 1 1 1 1 ATATTTAGGGGTAAGGATCTC 


1165 


GAGATCCTTACCCCTAAATATAAAAAGATTCCATAGAACATAA 
ATCTCCAGAAAAAACATCGCCGAAGGGCATTAATGAGTTTAG 
GAI 1 1 1 1 CTTTGAAGCCAGCTCTCTATCCCATTCTC 


1166 




CCTTCGGCGA 1 G 1 1 1 1 1 


1167 




AAAAACATCGCCGAAGG 


1168 


Cystic fibrosis 

Arg75Leu 

CGAtoCTA 


GAGAATGGGATAGAGAGCTGGCTTCAAAGAAAAATCCTAAAC 
TCATTAATGCCCTTCGGCGATG 1 II 1 1 1 CTGGAGATTTATGTT 
CTATGGAATC 1 1 1 1 1 ATATTTAGGGGTAAGGATCTC 


1169 




GAGATCCTTACCCCTAAATATAAAAAGATTCCATAGAACATAA 
ATCTCCAGAAAAAACATCGCCGAAGGGCATTAATGAGTTTAG 
GAI 1 1 1 1 CTTTGAAGCCAGCTCTCTATCCCATTCTC 


1170 




CCnCGGCGAIGI 1 1 1 1 


1171 




AAAAACATCGCCGAAGG 


1172 


Cystic fibrosis 

Arg75Term 

CGAtoTGA 


AGAGAATGGGATAGAGAGCTGGCTTCAAAGAAAAATCCTAAA 
CTCATTAATGCCCTTCGGCGATGI 1 1 1 1 1 CTGGAGATTTATGT 
TCTATGGAATCTTTTTATATTTAGGGGTAAGGATCT 


1173 



WO 01/73002 



-116- 



PCT/US01/09761 



Clinical Phenotype & 
Mutation 


Correcting Oiigos^^^ 


: NO; 




AGATCCTTACCCCTAAATATAAAAAGATTCCATAGAACATAAA 
TCTCCAGAAAAAACATCGCCGAAGGGCATTAATGAGTTTAGG 
Al 1 1 1 1 CTTTGAAGCCAGCTCTCTATCCCATTCTCT 


1174 




CCCTTCGGCGATGTTTT 


1175 




AAAACATCGCCGAAGGG 


1176 


Cystic fibrosis 

Gly85Glu 

GGAtoGM 


AAMTCCTAMCTCATTMTGCCCTTCGGCGATGTTTTTTCTG 
GAGAI 1 lATGTTCTATGGMTCTTTTTATATTTAGGGGTAAGG 
ATCTCATTTGTACATTCATTATGTATCACATAACT 


1177 




AGTTATGTGATACATAATGAATGTACAAATGAGATCCTTACCC 
CTAAATATAAAAAGATTCCATAGAACATAAATCTCCAGAAAAA 
ACATCGCCGMGGGCATTMTGAGTTTAGGATTTT 


1178 




GTTCTATGGAATC 1 1 1 1 


1179 




AAAAGATTCCATAGAAC 


1180 


Cystic fibrosis 

Gly85Val 

GGAtoGTA 


AAMTCCTAMCTCATTMTGCCCTTCGGCGATGTTTTTTCTG 
GAGATTTATGTTCTATGGMTCTTTTTATATTTAGGGGTAAGG 
ATCTCATTTGTACATTCATTATGTATCACATAACT 


1181 




AGTTATGTGATACATAATGAATGTACAAATGAGATCCTTACCC 
CTAMTATAAAMGATTCCATAGAACATAAATCTCCAGAAAAA 
ACATCGCCGMGGGCATTMTGAGTTTAGGATTTT 


1182 




GTTCTATGGAA 1 C 1 1 1 1 


1183 




AAAAGATTCCATAGAAC 


1184 


Cystic fibrosis 

Leu88Ser 

TTAtoTCA 


MCTCATTMTGCCCTTCGGCGATGTTTTTTCTGGAGATTTAT 
GTTCTATGGAATC 1 1 1 1 TATATTTAGGGGTAAGGATCTCATTT 
GTACATTCATTATGTATCACATAACTATATGCATT 


1185 




AATGCATATAGTTATGTGATACATAATGAATGTACAAATGAGA 
TCCTTACCCCTAAATATAAAMGATTCCATAGAACATAAATCT 
CCAGAAAAAACATCGCCGAAGGGCATTAATGAGTT 


1186 




AAICI 1 1 ITAIAI 1 1 AG 


1187 




CTAAATATAAAAAGATT 


1188 


Cystic fibrosis 

Phe87Leu 

TTTtoCTT 


CCTAAACTCATTAATGCCCTTCGGCGATG 1 Nil 1 CTGGAGAT 
TTATGTTCTATGGAATCI 1 1 1 1 ATATTTAGGGGTAAGGATCTC 
ATTTGTACATTCATTATGTATCACATAACTATATG 


1189 




CATATAGTTATGTGATACATAATGAATGTACAAATGAGATCCT 
TACCCCTAAATATAAAAAGATTCCATAGAACATAAATCTCCAG 
AAAAAACATCGCCGAAGGGCATTAATGAGTTTAGG 


1190 



WO 01/73002 



-117- 



PCT/US01/09761 



Clinical Phenotype & 


Correcting Oiigos 


iliiili 

NO: 




ATGGAATCH 1 1 IAIAI 


1191 




ATATAAAAAGATTCCAT 


1192 


Cystic fibrosis 

Leu88Term 

TTAtoTGA 


MCTCATTMTGCCCTTCGGCGATGTTTTTTCTGGAGATTTAT 
GTTCTATGGMTCTTTTTATATTTAGGGGTAAGGATCTCATTT 
GTACATTCATTATGTATCACATAACTATATGCATT 


1193 




AATGCATATAGTTATGTGATACATAATGAATGTACAAATGAGA 
TCCTTACCCCTAAATATAAAAAGATTCCATAGAACATAAATCT 
CCAGAAAAAACATCGCCGAAGGGCATTAATGAGTT 


1194 




AAICI I I ITAIAI 1 1 AG 


1195 




CTAAATATAAAAAGATT 


1196 


Cystic fibrosis 

Leu88Term 

TTAtoTAA 


AACTCATTAATGCCCTTCGGCGATG 1 1 1 1 1 1 CTGGAGATTTAT 
GTTCTATGGAATC 1 1 1 1 1 ATATTTAGGGGTAAGGATCTCATTT 
GTACATTCATTATGTATCACATAACTATATGCATT 


1197 




AATGCATATAGTTATGTGATACATAATGAATGTACAAATGAGA 
TCCTTACCCCTAMTATAAAAAGATTCCATAGAACATAAATCT 
CCAGAAAAAACATCGCCGAAGGGCATTAATGAGTT 


1198 




MTCTTTTTATATTTAG 


1199 




CTAAATATAAAAAGATT 


1200 


Cystic fibrosis 

Gly91Arg 

GGGtoAGG 


AATGCCCTTCGGCGATG 1 1 1 1 1 1 CTGGAGATTTATGTTCTATG 
GMTCTTTTTATATTTAGGGGTAAGGATCTCATTTGTACATTC 
ATTATGTATCACATAACTATATGCA 1 1 1 1 IGTGAT 


1201 




ATCACAAAAATGCATATAGTTATGTGATACATAATGAATGTAC 
AAATGAGATCCTTACCCCTAAATATAAAAAGATTCCATAGAAC 
ATAAATCTCCAGAAAAAACATCGCCGAAGGGCATT 


1202 . 




TATATTTAGGGGTAAGG 


1203 




CCTTACCCCTAAATATA 


1204 


Cystic fibrosis 

Gln98Arg 

CAGtoCGG 


AATAAATGAAATTTAATTTCTCTG 1 1 1 1 lUUCCI 1 1 1 GTAGGAA 
GTCACCAAAGCAGTACAGCCTCTCTTACTGGGAAGAATCATA 
GCTTCCTATGACCCGGATAACAAGGAGGAACGCTC 


1205 




GAGCGTTCCTCCTTGTTATCCGGGTCATAGGAAGCTATGATT 
CTTCCCAGTAAGAGAGGCTGTACTGCTTTGGTGACTTCCTAC 
AAMGGGGAAAAACAGAGAAATTAAATTTCATTTATT 


1206 




AGCAGTACAGCCTCTCT 


1207 




AGAGAGGCTGTACTGCT 


1208 



WO 01/73002 



-118- 



PCT/US01/09761 



Clinical Phenotyp|ltj 
Mutation 


Correcting Oligos 




Cystic fibrosis 

Gln98Term 

CAG-TAG 


AAATAAATGAAATTTAATTTCTCTG I I 1 I I CCCCTTTTGTAGGA 
AGTCACCAAAGCAGTACAGCCTCTCTTACTGGGAAGAATCAT 
AGCTTCCTATGACCCGGATAACAAGGAGGAACGCT 


1209 


AGCGTTCCTCCTTGTTATCCGGGTCATAGGAAGCTATGATTC 
TTCCCAGTAAGAGAGGCTGTACTGCTTTGGTGACTTCCTACA 
AMGGGGAAAAACAGAGAAATTAAATTTCATTTATTT 


1210 


AAGCAGTACAGCCTCTC 


1211 


GAGAGGCTGTACTGCTT 


1212 


Cystic fibrosis 

Ser108Phe 

TCCtoTTC 


CCC 1 1 1 1 GTAGGAAGTCACCAAAGCAGTACAGCCTCTCTTAC 

TGGGAAGAATCATAGCTTCCTATGACCCGGATAACAAGGAGG 

AACGCTCTATCGCGATTTATCTAGGCATAGGCTTATG 


1213 


CATAAGCCTATGCCTAGATAAATCGCGATAGAGCGTTCCTCC 
TTGTTATCCGGGTCATAGGAAGCTATGATTCTTCCCAGTAAG 
AGAGGCTGTACTGCTTTGGTGACTTCCTACAAAAGGG 


1214 


CATAGCTTCCTATGACC 


1215 


GGTCATAGGAAGCTATG 


1216 


Cystic fibrosis 

Tyr109Cys 

TATtoTGT 


1 1 1 1 GTAGGAAGTCACCAAAGCAGTACAGCCTCTCTTACTGG 

GAAGAATCATAGCTTCCTATGACCCGGATAACAAGGAGGAAC 

GCTCTATCGCGATTTATCTAGGCATAGGCTTATGCCT 


1217 


AGGCATAAGCCTATGCCTAGATAAATCGCGATAGAGCGTTCC 

TCCTTGTTATCCGGGTCATAGGAAGCTATGATTCTTCCCAGT 

AAGAGAGGCTGTACTGCTTTGGTGACTTCCTACAAAA 


1218 


AGCTTCCTATGACCCGG 


1219 


CCGGGTCAIAGGAAGCT 


1220 


Cystic fibrosis 

AspHOHis 

GACtoCAC 


TTGTAGGAAGTCACCAAAGCAGTACAGCCTCTCTTACTGGGA 
AGAATCATAGCTTCCTATGACCCGGATAACAAGGAGGAACGC 
TCTATCGCGAI 1 1 ATCTAGGCATAGGCTTATGCCTTC 


1221 


GAAGGCATAAGCCTATGCCTAGATAAATCGCGATAGAGCGTT 
CCTCCTTGTTATCCGGGTCATAGGAAGCTATGATTCTTCCCA 
GTAAGAGAGGCTGTACTGC 1 1 1 GGTGACTTCCTACAA 


1222 


CTTCCTATGACCCGGAT 


1223 


ATCCGGGTCATAGGAAG 


1224 



WO 01/73002 



-119- 



PCT/US01/09761 



Clinical Phenotype & 


|l % ^ ' : fCorrectiftgOUgos , " *\f 0^. 


SEQ ID 

NO; 


Congenital absence of 
vas deferens 
Pro111Leu 

CCC\ to fTft 


AGGAAGTCACCAAAGCAGTACAGCCTCTCTTACTGGGAAGAA 
TCATAGCTTCCTATGACCCGGATAACAAGGAGGAACGCTCTA 
TCGCGATTTATCTAGGCATAGGCTTATGCCTTCTCTT 


1225 


AAGAGAAGGCATAAGCCTATGCCTAGATAAATCGCGATAGAG 

CGTTCCTCCTTGTTATCCGGGTCATAGGAAGCTATGATTCTT 

CCCAGTAAGAGAGGCTGTACTGCTTTGGTGACTTCCT 


1226 




CTATGACCCGGATAACA 


1227 




TGTTATCCGGGTCATAG 


1228 


Cystic fibrosis 

Arg117Cys 

CGCtoTGC 


GTACAGCCTCTCTTACTGGGAAGAATCATAGCTTCCTATGAC 

CCGGATAACAAGGAGGAACGCTCTATCGCGATTTATCTAGGC 

ATAGGCTTATGCCTTCTCTTTATTGTGAGGACACTGC 


1229 




GCAGTGTCCTCACMTAAAGAGAAGGCATAAGCCTATGCCTA 
GATAAATCGCGATAGAGCGTTCCTCCTTGTTATCCGGGTCAT 
AGGAAGCTATGATTCTTCCCAGTAAGAGAGGCTGTAC 


1230 




AGGAGGAACGCTCTATC 


1231 




GATAGAGCGTTCCTCCT 


1232 


Cystic fibrosis 

Arg117His 

CGCtoCAC 


TACAGCCTCTCTTACTGGGAAGAATCATAGCTTCCTATGACC 

CGGATAACAAGGAGGAACGCTCTATCGCGATTTATCTAGGCA 

TAGGCTTATGCCTTCTCTTTATTGTGAGGACACTGCT 


1233 




AGCAGTGTCCTCACAATAAAGAGAAGGCATMGCCTATGCCT 
AGATAAATCGCGATAGAGCGTTCCTCCTTGTTATCCGGGTCA 
TAGGAAGCTATGATTCTTCCCAGTAAGAGAGGCTGTA 


1234 




GGAGGAACGCTCTATCG 


1235 




CGATAGAGCGTTCCTCC 


1236 


Cystic fibrosis 

Arg117Leu 

CGCtoCTC 


TACAGCCTCTCTTACTGGGAAGAATCATAGCTTCCTATGACC 

CGGATAACAAGGAGGAACGCTCTATCGCGATTTATCTAGGCA 

TAGGCTTATGCCTTCTCTTTATTGTGAGGACACTGCT 


1237 




AGCAGTGTCCTCACAATAAAGAGAAGGCATAAGCCTATGCCT 
AGATAAATCGCGATAGAGCGTTCCTCCTTGTTATCCGGGTCA 
TAGGAAGCTATGATTCTTCCCAGTMGAGAGGCTGTA 


1238 




GGAGGAACGCTCTATCG 


1239 




CGATAGAGCGTTCCTCC 


1240 



WO 01/73002 



-120- 



PCT/US01/09761 



Clinical Phenotype & 
Mutation 


Correcting Oiigos • 


IHi 


Cystic fibrosis 

Arg117Pro 

CGCtoCCC 


TACAGCCTCTCTTACTGGGAAGAATCATAGCTTCCTATGACC 
CGGATAACAAGGAGGAACGCTCTATCGCGATTTATCTAGGCA 
TAGGCTTATGCCTTCTC 1 1 1 ATTGTGAGGACACTGCT 


1241 




AGCAGTGTCCTCACAATAAAGAGAAGGCATAAGCCTATGCCT 
AGATAAATCGCGATAGAGCGTTCCTCCTTGTTATCCGGGTCA 
TAGGAAGCTATGATTCTTCCCAGTAAGAGAGGCTGTA 


1242 




GGAGGAACGCTCTATCG 


1243 




CGATAGAGCGTTCCTCC 


1244 


Cystic fibrosis 

Ala120Thr 

GCG-ACG 


CTCTTACTGGGAAGAATCATAGCTTCCTATGACCCGGATAAC 
AAGGAGGAACGCTCTATCGCGATTTATCTAGGCATAGGCTTA 
TGCCTTCTCTTTATTGTGAGGACACTGCTCCTACACC 


1245 




GGTGTAGGAGCAGTGTCCTCACAATAAAGAGAAGGCATAAG 
CCTATGCCTAGATAAATCGCGATAGAGCGTTCCTCCTTGTTA 
TCCGGGTCATAGGAAGCTATGATTCTTCCCAGTAAGAG 


1246 




GCTCTATCGCGATTTAT 


1247 




ATAAATCGCGATAGAGC 


1248 


Cystic fibrosis 

Tyr122Term 

TATtoTAA 


GGGAAGAATCATAGCTTCCTATGACCCGGATAACAAGGAGGA 

ACGCTCTATCGCGAT7TAICTAGGCATAGGCTTATGCCTTCT 

CTTTATTGTGAGGACACTGCTCCTACACCCAGCCATT 


1249 




AATGGCTGGGTGTAGGAGCAGTGTCCTCACAATAAAGAGAA 

GGCATAAGCCTATGCCTAGATAAATCGCGATAGAGCGTTCCT 

CCTTGTTATCCGGGTCATAGGAAGCTATGATTCTTCCC 


1250 




GCGATTTATCTAGGCAT 


1251 




ATGCCTAGATAAATCGC 


1252 


Cystic fibrosis 

Gly126Asp 

GGC-GAC 


TAGCTTCCTATGACCCGGATAACAAGGAGGAACGCTCTATCG 
CGATTTATCTAGGCATAGGCTTATGCCTTCTCTTTATTGTGAG 
GACACTGCTCCTACACCCAGCCAI 1 1 1 1 GGCCTTCA 


1253 




TGAAGGCCAAAAATGGCTGGGTGTAGGAGCAGTGTCCTCAC 
AATAAAGAGAAGGCATAAGCCTATGCCTAGATAAATCGCGAT 
AGAGCGTTCCTCCTTGTTATCCGGGTCATAGGAAGCTA 


1254 




AGGCATAGGCTTATGCC 


1255 




GGCATAAGCCTATGCCT 


1256 



WO 01/73002 



-121- 



PCT/US01/09761 



Clinical PhenoiypeS 
Mutation 




SEQ ID 

NO: 


Cystic fibrosis 

His139Arg 

CACtoCGC 


TCGCGATTTATCTAGGCATAGGCTTATGCCTTCTCTTTATTGT 
GAGGACACTGCTCCTACACCCAGCCA 1 1 1 1 J GGCCTTCATCA 
CATTGGAATGCAGATGAGAATAGCTATGTTTAGTTT 


1257 




AAACTAAACATAGCTATTCTCATCTGCATTCCAATGTGATGAA 
GGCCAAAAATGGCTGGGTGTAGGAGCAGTGTCCTCACAATA 
AAGAGAAGGCATAAGCCTATGCCTAGATAAATCGCGA 


1258 




GCTCCTACACCCAGCCA 


1259 




TGGCTGGGTGTAGGAGC 


1260 


Cystic fibrosis 
Ala141Asp 
GCC to GAC 


TTTATCTAGGCATAGGCTTATGCCTTCTCTTTATTGTGAGGAC 
ACTGCTCCTACACCCAGCCAI 1 1 1 1 GGCCTTCATCACATTGG 
AATGCAGATGAGAATAGCTATGTTTAGTTTGATTTA 


1261 




TAAATCAAACTAAACATAGCTATTCTCATCTGCATTCCAATGT 
GATGAAGGCCAAAAATGGCTGGGTGTAGGAGCAGTGTCCTC 
ACAATAAAGAGAAGGCATAAGCCTATGCCTAGATAAA 


1262 




ACACCCAGCCAI 1 1 1 IG 


1263 




CAAAAATGGCTGGGTGT 


1264 


Cystic fibrosis 
He148Thr 
ATT to ACT 


GCCTTCTCTTTATTGTGAGGACACTGCTCCTACACCCAGCCA 
1 1 1 1 IGGCCTTCATCACATTGGAATGCAGATGAGAATAGCTAT 
GTTTAGTTTGATTTATAAGAAGGTAATACTTCCTTG 


1265 




CAAGGAAGTATTACCTTCTTATAAATCAMCTAAACATAGCTA 
TTCTCATCTGCATTCCAATGTGATGAAGGCCAAAAATGGCTG 
GGTGTAGGAGCAGTGTCCTCACAATAAAGAGAAGGC 


1266 




TCATCACAJTGGAATGC 


1267 




GCATTCCAATGTGATGA 


1268 


Cystic fibrosis 

Gly149Arg 

GGAtoAGA 


CTTCTCTTTATTGTGAGGACACTGCTCCTACACCCAGCCATTT 
TTGGCCTTCATCACATTGGAATGCAGATGAGAATAGCTATGTT 
TAGI 1 IGATTTATAAGAAGGTAATACTTCCTTGCA 


1269 




TGCAAGGAAGTATTACCTTCTTATAAATCAAACTAAACATAGC 

TATTCTCATCTGCATTCCAATGTGATGAAGGCCAAAAATGGCT 

GGGTGTAGGAGCAGTGTCCTCACAATAAAGAGAAG 


1270 




ATCACATTGGAATGCAG 


1271 




CTGCATTCCAATGTGAT 


1272 



WO 01/73002 



-122- 



PCT/US01/09761 



Clinical Phenotype& 
Mutation 


Correcting Oligos 


SEQID 

NO: 


Cysticfibrosis 

Gln151Term 

CAGtoTAG 


TTTATTGTGAGGACACTGCTCCTACACCCAGCCATTTTTGGC 
CTTCATCACATTGGAATGCAGATGAGAATAGCTATGTTTAGTT 
TGAI 1 1 ATAAGAAGGTAATACTTCCTTGCACAGGCC 


1273, 




ggcctgtgcaaggaagta™ccttcttataaatcaaactaaa 
catagctattctcatctgcattccaatgtgatgaaggccaaaa 

ATGGCTGGGTGTAGGAGCAGTGTCCTCACAATAAA 


1274 




TTGGAATGCAGATGAGA 


1275 




TCTCATCTGCATTCCAA 


1276 


Cystic fibrosis 

Lys166Glu 

AAG-GAG 


AATATATTTGTAl 1 1 iGl 1 1 GTTGAAATTATCTAACTTTCCATTT 
TTCI 1 1 1 AGACTTTAAAGCTGTCAAGCCGTGTTCTAGATAAAA 
TAAGTATTGGACAACTTGTTAGTCTCCTTTCCA 


1277 




TGGAAAGGAGACTAACAAGTTGTCCAA I AC I IAI I I IAICIAG 

AACACGGCTTGACAGCTJTAMGTCTAAAAGAAAAATGGAAA 

GTTAGATAATTTCAACAAACAAAATACAAATATATT 


1278 




AGACTTTAAAGCTGTCA 


1279 




TGACAGCTTTAAAGTCT 


1280 


Cystic fibrosis 

lie175Val 

ATA-GTA 


l IAIUIAAUI 1 ICCAI 1 1 1 ICI 1 1 IAGACI 1 IAAAGCIGICAAG 
CCGTGTTCTAGATAAAATAAGTATTGGACAACTTGTTAGTCTC 
CTTTCCAACAACCTGAACAAATTTGATGAAGTAT 


1281 




ATACTTCATCAAATTTGTTCAGGTTGTTGGAAAGGAGACTAAC 
AAGTTGTCCAATACTTAI 1 1 1 ATCTAGAACACGGCTTGACAGC 
TTTAAAGTCTAAAAGAAAAATGGAAAGTTAGATAA 


1282 




TAGATAAAATAAGTATT 


1283 




AAIACI IAI 1 1 IAICIA 


1284 


Cystic fibrosis 

Gly178Arg 

GGAtoAGA 


TTTCCAl 1 1 1 IUI 1 1 1 AGACTTTAAAGCTGTCAAGCCGTGTTCT 

AGATAAAATAAGTATTGGACAACTTGTTAGTCTCCTTTCCAAC 

AACCTGAACAAATTTGATGAAGTATGTACCTATT 


1285 




MTAGGTACATACTTCATCAAATTTGTTCAGGTTGTTGGAAAG 
GAGACTAACAAGTTGTCCAATACTTA 1 1 1 1 ATCTAGAACACGG 
CTTGACAGCTTTAMGTCTAAAAGAAAAATGGAAA 


1286 




TAAGTATTGGACAACTT 


1287 




AAGTTGTCCAATACTTA 


1288 


Cystic fibrosis 
His199Gln 
CAT to CAG 


AAGATACAATGACACCTGTTT 1 1'GCIGIGCI 1 1 IAI 1 1 ICCAG 
GGACTTGCATTGGCACATTTCGTGTGGATCGCTCCTTTGCAA 
GTGGCACTCCTCATGGGGCTAATCTGGGAGTTGTTA 


1289 



WO 01/73002 



-123- 



PCT/US01/09761 



Clinical Pnenotype & 
Mutation 


: • ■ • rai»:;. ! t , 

Correcting Oligos 


| NO: 








TAACAACTCCCAGATTAGCCCCATGAGGAGTGCCACTTGCAA 
AGGAGCGATCCACACGAAATGTGCCAATGCAAGTCCCTGGA 
AAATAAAAGCACAGCAAAAACAGGTGTCATTGTATCTT 


1290 




TTGGCACATTTCGTGTG 


1291 




CACACGAAATGTGCCAA 


1292 


Cystic fibrosis 
His199Tyr 
CAT to TAT 


GGAAGATACAATGACACCTGTTTTI GCIGIGCI 1 1 1 Al 1 1 ICC 
AGGGACTTGCATTGGCACATTTCGTGTGGATCGCTCCTTTGC 
AAGTGGCACTCCTCATGGGGCTMTCTGGGAGTTGT 


1293 




ACMCTCCCAGATTAGCCCCATGAGGAGTGCCACTTGCAAAG 

GAGCGATCCACACGAMTGTGCCAATGCAAGTCCCTGGAAA 

ATAAAAGCACAGCAAAAACAGGTGTCATTGTATCTTCC 


1294 




CATTGGCACATTTCGTG 


1295 




CACGAAATGTGCCAATG 


1296 


Cystic fibrosis 

Pro205Ser 

CCTtoTCT 


lUi 1 1 1 itiUlGIGCI 1 1 IAI 1 1 1 CCAGGGACTTGCATTGGCAC 
ATTTCGTGTGGATCGCTCCTTTGCAAGTGGCACTCCTCATGG 
GGCTAATCTGGGAGTTGTTACAGGCGTCTGCCTTCT 


1297 




AGAAGGCAGACGCCTGTAACAACTCCCAGATTAGCCCCATG 
AGGAGTGCCACTTGCAAAGGAGCGATCCACACGAMTGTGC 
CAATGCAAGTCCCTGGAAAATAAAAGCACAGCAAAAACA 


1298 




GGATCGCTCCTTTGCAA 


1299 




TTGCAAAGGAGCGATCC 


1300 


Cystic fibrosis 

Leu206Trp 

TTGtoTGG 


1 1 1 UU 1 G 1 GC 1 1 1 1 A 1 1 1 1 CCAGGGACTTGCATTGGCACATTT 
CGTGTGGATCGCTCCTTTGCAAGTGGCACTCCTCATGGGGC 
TAATCTGGGAGTTGTTACAGGCGTCTGCCTTCTGTGG 


1301 




CCACAGAAGGCAGACGCCTGTAACAACTCCCAGATTAGCCC 
CATGAGGAGTGCCACTTGCAMGGAGCGATCCACACGAAAT 
GTGCCAATGCAAGTCCCTGGAAAATAAAAGCACAGCAAA 


1302 




CGCTCCTTTGCAAGTGG 


1303 




CCACTTGCAAAGGAGCG 


1304 


Cystic fibrosis 

G!n220Term 

CAGtoTAG 


TTCGTGTGGATCGCTCCI 1 1 GCAAGTGGCACTCCTCATGGG 

GCTAATCTGGGAGTTGTTACAGGCGTCTGCCTTCTGTGGACT 

TGGTTTCCTGATAGTCCTTGCCCTTTTTCAGGCTGGGC 


1305 




GCCCAGCCTGAAAAAGGGCAAGGACTATCAGGAAACCAAGT 
CCACAGAAGGCAGACGCCTGTMCAACTCCCAGATTAGCCC 
CATGAGGAGTGCCACTTGCAAAGGAGCGATCCACACGAA 


1306 



WO 01/73002 



-124- 



PCT/US01/09761 



Clinical Phenotype & 
Mtitatten 


Correcting Oligos 


SEQID 
NO; 




AGTTGTTACAGGCGTCT 


1307 




AGACGCCTGTAACAACT 


1308 


Cystic fibrosis 

Cys225Arg 

TGT-CGT 


CC 1 1 1 GCAAGTGGCACTCCTCATGGGGCTAATCTGGGAGTT 
GTTACAGGCGTCTGCCTTCTGTGGACTTGGTTTCCTGATAGT 
CCTTGCCCI 1 1 1 1 CAGGCTGGGCTAGGGAGAATGATGA 


1309 




TCATCATTCTCCCTAGCCCAGCCTGAAAAAGGGCAAGGACTA 

TCAGGAAACCAAGTCCACAGAAGGCAGACGCCTGTAACAAC 

TCCCAGATTAGCCCCATGAGGAGTGCCACTTGCAAAGG 


1310 




CTGCCTTCIGTGGACTT 


1311 




AAGTCCACAGAAGGCAG 


1312 


uysiic TiDrosis 

Val232Asp 

GTCtoGAC 


IGGGGCTAATCTGGGAGTTGTTACAGGCGTCTGCCTTCTGT 
GGACTTGGTTTCCTGATAGTCCTTGCCCI 1 1 1 1 CAGGCTGGG 
CTAGGGAGAATGATGATGAAGTACAGGTAGCAACCTAT 


1313 




ATAGGTTGCTACCTGTACTTCATCATCATTCTCCCTAGCCCA 
GCCTGAAAAAGGGCAAGGACTATCAGGAAACCAAGTCCACA 
GAAGGCAGACGCCTGTAACAACTCCCAGATTAGCCCCA 


1314 




CCTGATAGICCTTGCCC 


1315 




GGGCAAGGACTATCAGG 


1316 


Cystic fibrosis 

GIy239Arg 

GGGtoAGG 


GTTACAGGCGTCTGCCTTCTGTGGACTTGGTTTCCTGATAGT 
CCTTGCCCI 1 1 1 ICAGGCTGGGCTAGGGAGAATGATGATGAA 
GTACAGGTAGCAACCTA 1 1 1 1 CATAACTTGAAAGTTT 


1317 




AAACTTTCAAGTTATGAAAATAGGTTGCTACCTGTACTTCATC 

ATCATTCTCCCTAGCCCAGCCTGAAAAAGGGCAAGGACTATC 

AGGAAACCAAGTCCACAGAAGGCAGACGCCTGTAAC 


1318 




TTTCAGGCTGGGCTAGG 


1319 




CCTAGCCCAGCCTGAAA 


1320 



EXAMPLE 10 
Cvclin-dependent kinase inhibitor 2A - CDKN2A 

The human CDKN2A gene was also designated MTS-1 for multiple tumor suppressor-1 
and has been implicated in multiple cancers including, for example, malignant melanoma. Malignant 
melanoma is a cutaneous neoplasm of melanocytes. Melanomas generally have features of asymmetry, 
irregular border, variegated color, and diameter greater than 6 mm. The precise cause of melanoma is 
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unknown, but sunlight and heredity are risk factors. Melanoma has been increasing during the past few 
decades. 

The CDKN2A gene has been found to be homozygously deleted at high frequency in cell 
lines derived from tumors of lung, breast, brain, bone, skin, bladder, kidney, ovary, and lymphocyte. 
Melanoma cell lines carried at least one copy of CDKN2A in combination with a deleted allele. Melanoma 
cell lines that carried at least 1 copy of CDKN2A frequently showed nonsense, missense, or frameshift 
mutations in the gene. Thus, CDKN2A may rival p53 (see Example 5) in the universality of its 
involvement in tumorigenesis. The attached table discloses the correcting oligonucleotide base 
sequences for the CDKN2A oligonucleotides of the invention. 



Table 17 

CDKN2A Mutations and Genome-Correcting Oliaos 



Clinical PhenotypeS 
Mutation 


Correcting Oiigos 


piiil 


i NO: 


ivicidi lUl I Id 

Trp15Term 
TGG-TAG 


o^IjUuoUouuvjAoOAoUA I ooAoULooUCjoOoooCaAbUACa 

CATGGAGCCTTCGGCTGACTGGCTGGCCACGGCCGCGGCCC 
GGGGTCGGGTAGAGGAGGTGCGGGCGCTGCTGGAGGCGGG 


1321 




CCCGCCTCCAGCAGCGCCCGCACCTCCTCTACCCGACCCCG 

GGCCGCGGCCGTGGCCAGCCAGTCAGCCGAAGGCTCCATGC 

TGCTCCCCGCCGCCGGCTCCATGCTGCTCCCCGCCGCCC 


1322 




GGCTGACTGGCTGGCCA 


1323 




TGGCCAGCCAGTCAGCC 


1324 


Melanoma 

Leu16Pro 

CTG-CCG 


CGGCGGGGAGCAGCATGGAGCCGGCGGCGGGGAGCAGCAT 
GGAGCCTTCGGCTGACTGGCTGGCCACGGCCGCGGCCCGG 
GGTCGGGTAGAGGAGGTGCGGGCGCTGCTGGAGGCGGGGG 
C 


1325 




GCCCCCGCCTCCAGCAGCGCCCGCACCTCCTCTACCCGACC 
CCGGGCCGCGGCCGTGGCCAGCCAGTCAGCCGAAGGCTCC 
ATGCTGCTCCCCGCCGCCGGCTCCATGCTGCTCCCCGCCG 


1326 




TGACTGGCTGGCCACGG 


1327 




CCGTGGCCAGCCAGTCA 


1328 


Melanoma 

Gly23Asp 

GGT-GAT 


CGGCGGCGGGGAGCAGCATGGAGCCTTCGGCTGACTGGCTG 
GCCACGGCCGCGGCCCGGGGTCGGGTAGAGGAGGTGCGGG 
CGCTGCTGGAGGCGGGGGCGCTGCCCAACGCACCGAATAG 


1329 




CTATTCGGTGCGTTGGGCAGCGCCCCCGCCTCCAGCAGCGC 

CCGCACCVCCTCTACCCGACCCCGGGCCGCGGCCGTGGCCA 

GCCAGTCAGCCGAAGGCTCCATGCTGCTCCCCGCCGCCG 


1330 




GGCCCGGGGTCGGGTAG 


1331 



WO 01/73002 



-126- 



PCT/US01/09761 



C&njcalFhenotype& 


Correcting Oligos 


NO: 




CTACCCGACCCCGGGCC 


1332 


Melanoma 
Arg24Pro 

GGG-CCG 


CGGCGGGGAGCAGCATGGAGCCTTCGGCTGACTGGCTGGCC 
ACGGCCGCGGCCCGGGGTCGGGTAGAGGAGGTGCGGGCGC 
TGCTGGAGGCGGGGGCGCTGCCCAACGCACCGAATAGTTA 


1333 




TAACTATTCGGTGCGTTGGGCAGCGCCCCCGCCTCCAGCAGC 
GCCCGCACCTCCTCTACCCGACCCCGGGCCGCGGCCGTGGC 
OASjUoAvj 1 GAoOCCjAAOCaU 1 CCATGCTGC 1 CCCCGCCG 


1334 




CCGGGGTCGGGTAGAGG 


1335 




CCTCTACCCGACCCCGG 


1336 


Melanoma 

Leu32Pro 

CTG-CCG 


CGGCTGACTGGCTGGCCACGGCCGCGGCCCGGGGTCGGGT 
AGAGGAGGTGCGGGCGCTGCTGGAGGCGGGGGCGCTGCCC 
AACGCACCGAATAGTTACGGTCGGAGGCCGATCCAGGTGGG 


1337 




CCCACCTGGATCGGCCTCCGACCGTAACTATTCGGTGCGTTG 
GGCAGCGCCCCCGCCTCCAGCAGCGCCCGCACCTCCTCTAC 
ULbAULL-UGbGCCGCGGCCGTGGCCAGCCAGTCAGCCG 


1338 




GGCGCTGCIGGAGGCGG 


1339 




CCGCCTCCAGCAGCGCC 


1340 


Melanoma 

Gly35Ala 

GGG-GCG 


GGCTGGCCACGGCCGCGGCCCGGGGTCGGGTAGAGGAGGT 
GCGGGCGCTGCTGGAGGCGGGGGCGCTGCCCAACGCACCG 
AATAGTTACGGTCGGAGGCCGATCCAGGTGGGTAGAGGGTC 


1341 




GACCCTCTACCCACCTGGATCGGCCTCCGACCGTAACTATTC 
GGTGCGTTGGGCAGCGCCCCCGCCTCCAGCAGCGCCCGCAC 
0 1 UL. 1 U 1 AL.L>LbALULUbbbLUGGGGCCGTGGCCAGCC 


1342 




GGAGGCGGGGGCGCTGC 


1343 




GCAGCGCCCCCGCCTCC 


1344 


Melanoma 
Tyr44Term 

1 ACg-TAA l 


GGTAGAGGAGGTGCGGGCGCTGCTGGAGGCGGGGGCGCTG 

CCCAACGCACCGAATAGTTACGGTCGGAGGCCGATCCAGGTG 

GGTAGAGGGTCTGCAGCGGGAGCAGGGGATGGCGGGCGA 


1345 




TCGCCCGCCATCCCCTGCTCCCGCTGCAGACCCTCTACCCAC 
CTGGATCGGCCTCCGACCGTAACTATTCGGTGCGTTGGGCAG 
UbOL»L>L>L.olA/ I L>UAoOAoUbOUUbUAUu 1 UU 1 U 1 ALC 


1346 




AATAGTTACGGTCGGAG 


1347 




CTCCGACCGTAACTATT 


1348 


Melanoma 

l # _ i.r" - r i 1 1 _ 

Met53lle 
ATGa-ATC 


TCTCCCATACCTGCCCCCACCCTGGCTCTGACCACTCTGCTC 
TCTCTGGCAGGTCATGATGATGGGCAGCGCCCGCGTGGCGG 
AGCTGCTGCTGCTCCACGGCGCGGAGCCCAACTGCGCA 


1349 




TGCGCAGTTGGGCTCCGCGCCGTGGAGCAGCAGCAGCTCCG 
CCACGCGGGCGCTGCCCATCATCA i GACCTGCCAGAGAGAG 
CAGAGTGGTCAGAGCCAGGGTGGGGGCAGGTATGGGAGA 


1350 




GTCATGATGATGGGCAG 


1351 



WO 01/73002 



-127- 



PCT/US01/09761 



ClinicafPhenotypeS 
Mutation 


Correcting Oligos 


NO; 




CTGCCCATCATCATGAC 


1352 


Melanoma 
Met54lle 

A "T"/""* ATT 

ATGg-ATT 


CCCATACCTGCCCCCACCCTGGCTCTGACCACTCTGCTCTCT 
CTGGCAGGTCATGATGATGGGCAGCGCCCGCGTGGCGGAGC 
TGCTGCTGCTCCACGGCGCGGAGCCCAACTGCGCAGAC 


1353 


GTCTGCGCAGTTGGGCTCCGCGCCGTGGAGCAGCAGCAGCT 
CCGCCACGCGGGCGCTGCCCATCATCATGACCTGCCAGAGA 
bAbbAbAb 1 bb 1 bAbAbl/LAbbbTGGGGGCAGGTATGGG 


1354 


ATGATGATGGGCAGCGC 


1355 


GCGCTGCCCATCATCAT 


1356 


Melanoma 
Ser56ile 

A /*>0 A TO 

AGC-ATC 


GCCGGCCCCCACCCTGGCTCTGACCATTCTGTTCTCTCTGGC 
AGGTCATGATGATGGGCAGCGCCCGAGTGGCGGAGCTGCTG 
CTGCTCCACGGCGCGGAGCCCAACTGCGCCGACCCCGC 


1357 


GCGGGGTCGGCGCAGTTGGGCTCCGCGCCGTGGAGCAGCA 
GCAGCTCCGCCACTCGGGCGCTGCCCATCATCATGACCTGCC 
AbAbAbAAbAbAA 1 bb 1 bAbAbbbAbbbTbGbGGCCGGC 


1358 


GATGGGCAGCGCCCGAG 


1359 


CTCGGGCGCTGCCCATC 


1360 


Melanoma 
Ala57Val 

oto 

GCC-GTC 

** 


GGCCCCCACCCTGGCTCTGACCATTCTGTTCTCTCTGGCAGG 
TCATGATGATGGGCAGCGCCCGAGTGGCGGAGCTGCTGCTG 
CTCCACGGCGCGGAGCCCAACTGCGCCGACCCCGCCAC 


1361 


GTGGCGGGGTCGGCGCAGTTGGGCTCCGCGCCGTGGAGCA 
GCAGCAGCTCCGCCACTCGGGCGCTGCCCATCATCATGACCT 

bbbAbAbAbAAbAbAA 1 bb 1 bAGAGCCAGGGTGGGGGCC 


1362 


GGGCAGCGCCCGAGTGG 


1363 


CCACTCGGGCGCTGCCC 


1364 


Melanoma 

Arg58Term 

cCGA-TGA 


CCCCCACCCTGGCTCTGACCATTCTGTTCTCTCTGGCAGGTC 
ATGATGATGGGCAGCGCCCGAGTGGCGGAGCTGCTGCTGCT 
CCACGGCGCGGAGCCCAACTGCGCCGACCCCGCCACTC 


1365 


GAGTGGCGGGGTCGGCGCAGTTGGGCTCCGCGCCGTGGAG 
CAGCAGCAGCTCCGCCACTCGGGCGCTGCCCATCATCATGAC 

^Tpr*r»APAPAPA A A O A AT^r*T^ a /"\ a a ^/*N/-»-r/^»r%/%/-N<^ 

b 1 bbUAbAbAbAAbAbAATbGTCAGAGCCAGGGTGGGGG 


1366 


GCAGCGCCCGAGTGGCG 


1367 


CGCCACTCGGGCGCTGC 


1368 


Melanoma 
Val59Gly 

GTG-GGG | 


CACCCTGGCTCTGACCATTCTGTTCTCTCTGGCAGGTCATGAT 
GATGGGCAGCGCCCGAGTGGCGGAGCTGCTGCTGCTCCACG 
GCGCGGAGCCCAACTGCGCCGACCCCGCCACTCTCAC 


1369 


GTGAGAGTGGCGGGGTCGGCGCAGTTGGGCTCCGCGCCGT^ 

GAGCAGCAGCAGCTCCGCCACTCGGGCGCTGGCCATCATCA 

TGACCTGCCAGAGAGAACAGAATGGTCAGAGCCAGGGTG 


1370 


CGCCCGAGTGGCGGAGC 


1371 



WO 01/73002 



-128- 



PCT/US01/09761 



Clinical Phenotype & 
Mutation 


Correcting Oligos 


SEQID 
NO: 




GCTCCGCCACTCGGGCG 


1372 


Melanoma 
Leu62Pro 

L I b-COG 


TCTGACCACTCTGCTCTCTCTGGCAGGTCATGATGATGGGCA 
GCGCCCGCGTGGCGGAGCTGCTGCTGCTCCACGGCGCGGA 
GCCCAACTGCGCAGACCCTGCCACTCTCACCCGACCGGT 


1373 




ACCGGTCGGGTGAGAGTGGCAGGGTCTGCGCAGTTGGGCTC 
CGCGCCGTGGAGCAGCAGCAGCTCCGCCACGCGGGCGCTG 

CLLA 1 OA 1 bA 1 bAUb 1 bbbAbAbAbAbLAbAbTbGTCAGA 


1374 




GGCGGAGCIGCTGCTGC 


1375 




GCAGCAGCAGCTCCGCC 


1376 


Melanoma 

Ala68Val 

GCG-GTG 


TCTGGCAGGTCATGATGATGGGCAGCGCCCGCGTGGCGGAG 
CTGCTGCTGCTCCACGGCGCGGAGCCCAACTGCGCAGACCC 
TGCCACTCTCACCCGACCGGTGCATGATGCTGCCCGGGA 


1377 




TCCCGGGCAGCATCATGCACCGGTCGGGTGAGAGTGGCAGG 
GTCTGCGCAGTTGGGCTCCGCGCCGTGGAGCAGCAGCAGCT 

OUuOUAObUbouUbU 1 bbbbA 1 L.A 1 bA 1 bALLTbbUAGA 


1378 




CCACGGCGCGGAGCCCA 


1379 




TGGGCTCCGCGCCGTGG 


1380 


Melanoma 
Asn71Lys 

A A /^l AAA 

AACt-AAA 


CATGATGATGGGCAGCGCCCGAGTGGCGGAGCTGCTGCTGC 
TCCACGGCGCGGAGCCCAACTGCGCCGACCCCGCCACTCTC 
ACCCGACCCGTGCACGACGCTGCCCGGGAGGGCTTCCTG 


1381 




CAGGAAGCCCTCCCGGGCAGCGTCGTGCACGGGTCGGGTGA 

GAGTGGCGGGGTCGGCGCAGTTGGGCTCCGCGCCGTGGAG 

bAbLAbLAbLTCCGCCACTCGGGCGCTGCCCATCATCATG 


1382 




GAGCCCAACTGCGCCGA 


1383 




TCGGCGCAGTTGGGCTC 


1384 


Melanoma 
Asn71Ser 

AAA a o/^v 

AAC-AGb 


TCATGATGATGGGCAGCGCCCGAGTGGCGGAGCTGCTGCTG 
CTCCACGGCGCGGAGCCCAACTGCGCCGACCCCGCCACTCT 
CACCCGACCCGTGCACGACGCTGCCCGGGAGGGCTTCCT 


1385 




AGGAAGCCCTCCCGGGCAGCGTCGTGCACGGGTCGGGTGAG 
AGTGGCGGGGTCGGCGCAGJTGGGCTCCGCGCCGTGGAGCA 

uOAol/AoO 1 bbbbbAb 1 bbbbbbb 1 bbLLA 1 LA 1 LA 1 bA 


1386 




GGAGCCCAACTGCGCCG 


1387 




CGGCGCAGTTGGGCTCC 


1388 


Melanoma 

Pro81Leu 

CCC-CTC 


AGCTGCTGCTGCTCCACGGCGCGGAGCCCAACTGCGCCGAC 
CCCGCCACTCTCACCCGACCCGTGCACGACGCTGCCCGGGA 
GGGCTTCCTGGACACGCTGGTGGTGCTGCACCGGGCCGG 


1389 




CCGGCCCGGTGCAGCACCACCAGCGTGTCCAGGAAGCCCTC 
CCGGGCAGCGTCGTGCACGGGTCGGGTGAGAGTGGCGGGG 
TCGGCGCAGTTGGGCTCCGCGCCGTGGAGCAGCAGCAGCT 


1390 




CACCCGACCCGTGCACG 


1391 



WO 01/73002 



-129- 



PCT/US01/09761 



Cfinicai Pbenotype & 


y. y yyyyy]'' :'.'tyyy?i'y..':'.- •yS:':'''' '■y\y%yyy%yy < y.': y-'Vyyyyy; '--y : ■'^■s^yi 

Correcting Oltgos 


SBCtm 

NO: 




CGTGCACGGGTCGGGTG 


1392 


Melanoma 

Asp84Tyr 

cGAC-TAC 


CTGCTCCACGGCGCGGAGCCCAACTGCGCCGACCCCGCCAC 
TCTCACCCGACCCGTGCACGACGCTGCCCGGGAGGGCTTCC 
TGGACACGCTGGTGGTGCTGCACCGGGCCGGGGCGCGGC 


1393 


GCCGCGCCCCGGCCCGGTGCAGCACCACCAGCGTGTCCAGG 
AAGCCCTCCCGGGCAGCGTCGTGCACGGGTCGGGTGAGAGT 
ubobbbO / L-ubouLAb ( 1 GGGO 1 C/CGCGC/LGi GGAGCAG 


1394 


CCGTGCACGACGCTGCC 


1395 


GGCAGCGTCGTGCACGG 


1396 


Meianoma 

Ala85Thr 

cGCT-ACT 


CTCCACGGCGCGGAGCCCAACTGCGCCGACCCCGCCACTCT 
CACCCGACCCGTGCACGACGCTGCCCGGGAGGGCTTCCTGG 
ACACGCTGGTGGTGCTGCACCGGGCCGGGGCGCGGCTGG 


1397 


CCAGCCGCGCCCCGGCCCGGTGCAGCACCACCAGCGTGTCC 
AGGAAGCCCTCCCGGGCAGCGTCGTGCACGGGTCGGGTGAG 

Ab l oblobbb 1 OooLroUAvj I 1 UboU i LOijLbUtAj 1 bbAo 


1398 


TGCACGACGCTGCCCGG 


1399 


CCGGGCAGCGTCGTGCA 


1400 


Melanoma 

Arg87Pro 

CGG-CCG 


GCGCGGAGCCCAACTGCGCCGACCCCGCCACTCTCACCCGA 
CCCGTGCACGACGCTGCCCGGGAGGGCTTCCTGGACACGCT 
GGTGGTGCTGCACCGGGCCGGGGCGCGGCTGGACGTGCG 


1401 


CGCACGTCCAGCCGCGCCCCGGCCCGGTGCAGCACCACCAG 
CGTGTCCAGGAAGCCCTCCCGGGCAGCGTCGTGCACGGGTC 
bbb 1 GAGAo 1 GGLGGGG 1 UGGLGLAGTTGGGCTCCGCGC 


1402 


CGCTGCCCGGGAGGGCT 


1403 


AGCCCTCCCGGGCAGCG 


1404 


Melanoma 

Arg87Trp 

cCGG-TGG 


GGCGCGGAGCCCAACTGCGCCGACCCCGCCACTCTCACCCG 
ACCCGTGCACGACGCTGCCCGGGAGGGCTTCCTGGACACGC 
TGGTGGTGCTGCACCGGGCCGGGGCGCGGCTGGACGTGC 


1405 


GCACGTCCAGCCGCGCCCCGGCCCGGTGCAGCACCACCAGC 
GTGTCCAGGAAGCCCTCCCGGGCAGCGTCGTGCACGGGTCG 


1406 


ACGCTGCCCGGGAGGGC 


1407 


GCCCTCCCGGGCAGCGT 


1408 


Melanoma 

Leu97Arg 

CTG-CGG 


CTCTCACCCGACCGGTGCATGATGCTGCCCGGGAGGGCTTC 

CTGGACACGCTGGTGGTGCTGCACCGGGCCGGGGCGCGGCT 

GGACGTGCGCGATGCCTGGGGTCGTCTGCCCGTGGACTT 


1409 


AAGTCCACGGGCAGACGACCCCAGGCATCGCGCACGTCCAG 

CCGCGCCCCGGCCCGGTGCAGCACCACCAGCGTGTCCAGGA 

AGCCCTCCCGGGCAGCATCATGCACCGGTCGGGTGAGAG 


1410 


GGTGGTGCTGCACCGGG 


1411 



WO 01/73002 



-130- 



PCT/US01/09761 



Clinical Phenotype & 
Mutation 


Correcting Oligos 


NO: 




CCCGGTGCAGCACCACC 


1412 


Melanoma 

Arg99Pro 

CGG-CCG 


CCCGACCGGTGCATGATGCTGCCCGGGAGGGCTTCCTGGAC 
ACGCTGGTGGTGCTGCACCGGGCCGGGGCGCGGCTGGACG 
TGCGCGATGCCTGGGGTCGTCTGCCCGTGGACTTGGCCGA 


1413 


TCGGCCAAGTCCACGGGCAGACGACCCCAGGCATCGCGCAC 
GTCCAGCCGCGCCCCGGCCCGGTGCAGCACCACCAGCGTGT 
bbAbbAAbbbb I LUbbbbUAGbATCATGCACCGGTCGGG 


1414 


GCTGCACCGGGCCGGGG 


1415 


CCCCGGCCCGGTGCAGC 


1416 


Melanoma 
Gly101Trp 
cGGG-TGG 


CCGGTGCATGATGCTGCCCGGGAGGGCTTCCTGGACACGCT 
GGTGGTGCTGCACCGGGCCGGGGCGCGGCTGGACGTGCGC 
GATGCCTGGGGTCGTCTGCCCGTGGACTTGGCCGAGGAGC 


1417 [ 


GCTCCTCGGCCAAGTCCACGGGCAGACGACCCCAGGCATCG 
CGCACGTCCAGCCGCGCCCCGGCCCGGTGCAGCACCACCAG 

PPTPTpP A A A PPP^T^PP^O A O ATrt AT/""*/** A /~*/-v 

Ub 1 b I bbAbbAAbbUU 1 UbLbbGLAGCATCATGCACCGG 


1418 


ACCGGGCCGGGGCGCGG 


1419 


CCGCGCCCCGGCCCGGT 


1420 


Melanoma 
Arg107Cys 
gCGC-TGC 


CGGGAGGGCTTCCTGGACACGCTGGTGGTGCTGCACCGGGC 
CGGGGCGCGGCTGGACGTGCGCGATGCCTGGGGTCGTCTGC 
CCGTGGACTTGGCCGAGGAGCGGGGCCACCGCGACGTTG 


1421 


CAACGTCGCGGTGGCCCCGCTCCTCGGCCAAGTCCACGGGC 
AGACGACCCCAGGCATCGCGCACGTCCAGCCGCGCCCCGGC 

UUbb 1 bbAbOAUUAOLAbUbTbTCCAGGAAGCCCTCCCG j 


1422 


TGGACGTGCGCGATGCC 


1423 


GGCATCGCGCACGTCCA 


1424 . 


Melanoma 
Ala118Thr 
gGCT-ACT 


CACCGGGCCGGGGCGCGGCTGGACGTGCGCGATGCCTGGG 
GCCGTCTGCCCGTGGACCTGGCTGAGGAGCTGGGCCATCGC 
GATGTCGCACGGTACCTGCGCGCGGCTGCGGGGGGCACCA 


1425 


TGGTGCCCCCCGCAGCCGCGCGCAGGTACCGTGCGACATCG 
CGATGGCCCAGCTCCTCAGCCAGGTCCACGGGCAGACGGCC 
CCAGGCATCGCGCACGTCCAGCCGCGCCCCGGCCCGGTG 


1426 


TGGACCTGGCTGAGGAG 


1427 


CTCCTCAGCCAGGTCCA 


1428 


Melanoma 
Val126Asp 
GTC-GAC 


TGCGCGATGCCTGGGGCCGTCTGCCCGTGGACCTGGCTGAG 
GAGCTGGGCCATCGCGATGTCGCACGGTACCTGCGCGCGGC 
TGCGGGGGGCACCAGAGGCAGTAACCATGCCCGCATAGA 


1429 


TCTATGCGGOCATGGTTACTGCCTCTGGTGCCCCCCGCAGCC 

GCGCGCAGbTACCGTGCGACATCGCGATGGCCCAGCTCCTC 

AGCCAGGTCCACGGGCAGACGGCCCCAGGCATCGCGCA 


1430 


TCGCGATGTCGCACGGT 


1431 



WO 01/73002 



-131- 



PCT/US01/09761 





Clinical Phenotype& 
Mutation 












Correcting Oligos 








j SEQID 
[ NO: 




ACCGTGCGACATCGCGA 


1 1432 



EXAMPLE 11 
Adenomatous polyposis of the colon ■ APC 

Adenomatous polyposis of the colon is characterized by adenomatous polyps of the 
colon and rectum; in extreme cases the bowel is carpeted with a myriad of polyps. This is a viciously 
premalignant disease with one or more polyps progressing through dysplasia to malignancy in untreated 
gene carriers with a median age at diagnosis of 40 years. 

Mutations in the APC gene are an initiating event for both familial and sporadic colorectal 
tumorigenesis and many alleles of the APC gene have been identified. Carcinoma may arise at any age 
from late childhood through the seventh decade with presenting features including, for example, weight 
loss and inanition, bowel obstruction, or bloody diarrhea. Cases of new mutation still present in these 
ways but in areas with well organized registers most other gene carriers are detected. The attached table 
discloses the correcting oligonucleotide base sequences for the APC oligonucleotides of the invention. 



WO 01/73002 



-132- 



PCT/US01/09761 



Table 18 

APC Mutations and Genome-Correcting Ojjgos 



Clinical Phenotype & 
Mutation 


Correcting OHgos 


NO: 


Adenomatous polyposis 
coli 

Arg121Term 
AGA-TGA 


GGATCTGTATCAAGCCGTTCTGGAGAGTGCAGTCCTGTTCCT 
ATbbb 1 TLA 1 T 1 UbAAbAAbAbGb 1 1 1 bTAAATGGAAGCAGA 

OAAAPTAPT^PATA 1 1 1 Af^A APAArTTPAPAAAPAPA 

bAAAb 1 AO 1 bbA 1 A 1 1 1 AbAAbAAb 1 1 bAbAAAbAbA 


1433 


TCTCTTTCTCMGTTCTTCTAAATATCCAGTACTTTCTCTGCTT 
CCATTTACAAACCCTCTTCTTGGAAATGAACCCATAGGAACAG 
GACTGCACTCTCCAGAACGGCTTGATACAGATCC 


1434 


TTCCAAGAAGAGGGTTT 


1435 


AAACnCTCTrCTTfifiAA 


1436 


Adenomatous polyposis 
coli 

Trp157Term 
TGG-TAG 


AAAAAAAAAATAGGTCATTGCTTCTTGCTGATCTTGACAAAGAA 
GAAAAGGAAAAAGACTGGTATTACGCTCAACTTCAGAATCTCA 
CTAAAAGAATAGATAGTCTTCCTTTAACTGAAAA 


1437 


1 1 1 ICAGI 1 AAAGGAAGACIAICIAI ICI 1 1 1 AG 1 GAGAT fCTG 
AAGTTGAGCGTAATACCAGTC 1 1 1 1 ICCI 1 1 1 CTTCTTTGTCAA 
GATCAGCAAGAAGC AATGACCTA 1 1 1 1 1 1 1 1 1 1 


1 "Tv>U 


AAAAGACTGGTATTACG 


1439 


CGIAAIACCAGICI 1 1 1 


1440 


Adenomatous polyposis 
coli 

Tyr159Term 
TAC-TAG 


AAATAGGTCATTGCTTCTTGCTGATCTTGACAAAGAAGAAAAG 

A A A A A A AT/^r*T A TT A /^/^»/^T"/^ A A /*V l"T "/*% A A A TATO A AT A A A A 

GAAAMGACTGGTATTACGCTCMCu 

OA ATAPATAPTPTTPPTTTA A PTP AAA ATPTA A OX 

bAA 1 AbA 1 Ab 1 L 1 1 bb 1 1 1 AAb TbAAAAT b 1 AAb 1 


1441 


ACTTACAI 1 1 ICAGTTAAAGGAAGACTATCTATTCTTTTAGTGA 
GATTCTGAAGTTGAGCGTAATACCAGTC 1 1 1 1 1 CCTTTTCTTCT 
TTGTCAAGATCAGCAAGAAGCAATGACCTATTT 


1442 


TGGTAn ACGCTCAACT 


A A A 

1443 


AGTTGAGCGTAATACCA 


1444 


Adenomatous polyposis 

COM 

Gln163Term 
CAG-TAG 


TTGCTTCTTGCTGATCTTGACAAAGAAGAAAAGGAAAAAGACT 

r^r^TAT'T A /"^/^/^TV* A A ATT/^ a A AT/NT/"* A /"*"T* A A A A A ATA ATA /"^ 

GGTATTACGCTCAACTTCAGAATCTCACTAAAAGAATAGATAG 
TCTTCCI 1 lAACTGAAAATGTAAGTAACTGGCAGT 


1445 


ACIGCCAGI IACI IACAI 1 1 ICAGI rAAAGGAAGACTATCTAl 1 
CI 1 1 IAGIGAGAI ICIGAAGI IGAGCGI AAIAUCAGICI 1 1 1 IC 
CI 1 1 ICTTCTTTGTCAAGATCAGCAAGAAGCAA 


1446 


CTCAACTTCAGAATCTC 


1447 


GAGATTCTGAAGTTGAG 


1448 


Adenomatous polyposis 
coli 

Arg168Term 
AGA-TGA 


CTTGACAAAGAAGAAAAGGAAAAAGACTGGTATTACGCTCAAC 
TTCAGAATCTCACTAAAAGAATAGATAGTCTTCCTTTAACTGAA 
AATGTAAGTAACTGGCAGTACAACTTA 1 1 IGAAA 


1449 


1 1 ICAAAIAAGI IG1ACIGCCAGI IACI IACAI 1 1 1 GAG 11 AAA 
GGAAGACTATCTATTCTI 1 1 AGTGAGATTCTGAAGTTGAGCGT 
MTACCAGTCTTTTTCCTTTTCTTCTTTGTCAAG 


1450 



WO 01/73002 



-133- 



PCT/US01/09761 



Clinical Phenotype& 
Mutation 




SEQip; 

: ;;*NH|1 




TCACTAAAAGAATAGAT 


1451 




AICIAI ICTI I IAGIGA 


1452 


Adenomatous polyposis 
coli 

Serf 71 lie 
AGT-ATT 


A A A A A A f~\ A A A A A AX A /""\T* /~\ ./""Vr* A 1 1 A /""V V*X AX-T" /\ A A /N« I 1 ■ A A A ^-v «*- 

AAGAAAAGGAAAMGACTGGTATTACGCTCAACTTCAGAATCT 

fAPTA A A AO A ATAfATAfTfTTrT* 1 1 1 A A f^T!^ AAA ATOTA A PTA 

bAb 1 AAAAbAA 1 AbA 1 Ab 1 b 1 1 bb 1 1 1 AAb 1 vaAAAA 1 b 1 AAb 1 A 
ACTGGCAGTACAACTTATTTGAAAC 1 1 IAATAAC 


1453 


GUAM AAAG 1 1 1 CAM IAAGI IGI ACT GCCAG1 TACITACATT 

1 PTA A M T AAA A A A ^T" A T"/>"T" A T TAX 1 1 1" 1 A ANTA A /"X A 'T 1 A\-r-/-\ a a 

TTCAGTTAAAGGAAGACTATCTATTC 1 1 1 1 AGTGAGATTCTGAA 
GTTGAGCGTAATACCAGTCI 1 1 1 ICCTTTTCTT 


1454 


AATAGATAGTCTTCCTT 


1455 


A A AX A A AX A A "T"AXT* A T 1 

AAGGAAGACTATCTATT 


1456 


Adenomatous polyposis 

/*»/xlI 

Gln181Term 
CAA-TAA 


GATTAACGTAAATACAAGATATTGATAUI 1 1 1 1 IAITATTTGTGG 

] I 1 I AP MM PPTTAPA AAPAPATAT^AOPAPA APPPA ATTPP 

AATATGAAGCAAGGCAAATCAGAGTTGCGATGG 


1457 


CCATCGCMCTCTGATTTGCCTTGCTTCATATTCCAATTGCCT 

"TV^"TV fc /"^T/'** A *T* A "7~/^~7~/~» IT I AX T" A A /""»/"** A A A A AXT A A A A AX AX a /-\ a a a ~t— A A f" 

TCTGGTCATATCTG 1 1 1 GTMGGAAAACTAAAACCACAAATAAT 
AAAAAAGTATCAATATCTTGTATTTACGTTAATC 


1458 


TTTCCTTACAAACAGAT 


1459 


A ^^AXT~AX i f i a a y> a a A 

ATCTGTTTGTAAGGAAA 


1460 


Adenomatous polyposis 
coli 

Glu190Term 
GAA-TAA 


Ul III I lATTAl I ibibbi 1 1 lAbi 1 1 1 CCTTACAAACAGATATG 

ACCAGAAGGCAATTGGAATATGAAGCAAGGCAAATCAGAGTT 

GCGATGGAAGAACAACTAGGTACCTGCCAGGATA 


1461 


TATCCTGGCAGGTACCTAGTTGTTCTTCCATCGCAACTCTGAT 
TTGCCTTGCTTCATATTCCAATTGCCTTCTGGTCATATCTGTTT 
GTAAGGAAAACTAAAACCACAAATAATAAAAAAG 


1462 


GGCAATTGGAATATGAA 


1463 


TTCATATTCCAATTGCC 


1464 


Adenomatous polyposis 
coli 

Gln208Term 
CAG-TAG 


CAATTGGAATATGAAGCAAGGCAAATCAGAGTTGCGATGGAA 
bAAbAAb 1 Abb 1 Abb 1 GbCAbbATATbbAAAAACGAGCACAG 
GTAAGTTACTTGTTTCTAAGTGATAAAACAGCGAAGA 


1465 


TCTTCGCTGI 1 1 1 A 1 CACTTAGAAACAAGTAACTTACCTGTGCT 
CG 1 1 1 1 1 CCATATCCTGGCAGGTACCTAGTTGTTCTTCCATCG 
CAACTCTGATTTGCCTTGCTTCATATTCCAATTG 


1466 


GTACCTGCCAGGATATG 


1467 


/•"\ a "i- A -T~^^ AXT" #X AX AX A AX AX~T* A AX 

CATATCCTGGCAGGTAC 


1468 


Adenomatous polyposis 
coli 

Arg213Term 
CGA-TGA 


AX AX A A AX AX AX AAA ~T" AX A AX A AX' 1 'T AX AX AX A "I - AX AX A A AX A A A A *"^-T* A AX A 

GCAAGGCAAATCAGAGTTGCGATGGAAGAACAACTAGGTACC 
TGCCAGGATATGGAAAAACGAGCACAGGTAAGTTACTTGTTTC 
TAAGTGATAAAACAGCGAAGAGCTATTAGGAATAAA 


1469 


1 1 IAI ICCIAAIAGCICI ICGCIGI 1 1 1 A 1 C AC TTAGAAACAAG 
TAACTTACCTGTGCTCG 1 1 1 1 1 CCATATCCTGGCAGGTACCTA 
GTTGTTCTTCCATCGCAACTCTGATTTGCCTTGC 


1470 


TGGAAAAACGAGCACAG 


1471 


CIGIGCICGI 1 1 1 ICCA 


1472 
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Clinical Phenotype & 
Mutation 




: SE<fl§ 


Correcting OHgos 

I _______ : • • ■■ 


Adenomatous polyposis 

Arg232Term 
CGA-TGA 


UI 1 II Al II IAGUGAAGAAIAUUUA(iAAI 1 UAGCAAATCGAAA 

Ar^APATAPTTPf-iTATAPPAOAOp 1 1 1 1 APAPTPPPAAP^A AO 

AobMUA ! AO 1 1 lb ! A i A woAOAvjU I I 1 1 AOAo 1 UUUAAoUAALr 

AGMGCAGAGGTTAGTAMTTGCCTTTCTTGTTTG 


1473 


CAAACAAGAAAGGCAATTTACTAACCTCTGCTTCTGTTGCTTG 
bbAb 1 b 1 AAAAbb 1 b 1 LG 1 A 1 ALbAAbTATGTCC 1 1 1 ICGATT 
TGCTGAATTCTGGCTATTCTTCGCTAAAATAAAAC 


1474 


TTCGTATACGACAGCTT 


1475 


AAGCTGTCGTATACGAA 


1476 


Adenomatous polyposis 

Gln233Term 
CAG-TAG 


TTAI 1 1 1 AGCGAAGAATAGCCAGAATTCAGCAAATCGAAAAGG 

APATAPTTPf2;TATAPP.AP APP I FT rAPA PTOPP A A PP A APAPA 
AOA 1 AU 1 1 Ov_j 1 A 1 AO _AuAoU 1 1 II AUAo 1 UOOAALjUAAUAoA 

AGCAGAGGTTAGTAAATTGCCTTTCTTGTTTGTGG 


1477 


CCACAAACAAGAAAGGCAATTTACTAACCTCTGCTTCTGTTGC 

TTY^O^ AOTV^T A A A A^OT^T^^TATA^OA A ATAT^Tr>n 1 1 1 1 

1 1 bbbAb 1 b 1 AAAAbL 1 Gl bb 1 ATAbGAAGTATGTCC 1 1 1 ICG 
Al 1 1 GCTGAATTCTGGCTATTCTTCGCTAAAATAA 


1478 


GTATACGACAGC 1 1 1 IA 


1479 


TAAAAGCTGTCGTATAC 


1480 


Adenomatous polyposis 
coli 

Gln247Term 
CAG-TAG 


AUAAAUUUIAUAUUAI 1 1 1 1 GUA 1 (J 1 ACTGATGTTAACTCCAT 

PTTAAPA^APPTPATPTPAPA AO A APPATPA A AOOOOOTO AO 

U 1 I AAUAoALjo 1 OA 1 0 1 UAUAAUAAULr A 1 (jAAAoObbO 1 UAO 

ATGATGCTGAGCGGCAGAATGAAGGTCAAGGAGTGG 


1481 


CCACTCCTTGACCTTCATTCTGCCGCTCAGCATCATGTGAGC 

PP^TTTP A "TOO T 1 OTTr^T/* A O AT/""* A O AT/^TOTT A A AT^A A /"NT 

bbb 1 1 1 CATGCTTG u CTGAGATGACCTCTGTTAAGATGGAGT 
TAACATCAGTACATGCAAAAATGGTGTAGGCTTTCT 


1482 


GGTCATCTCAGAACAAG 


1483 


CTTGTTCTGAGATGACC 


1484 


Adenomatous polyposis 
coli 

Gly267Term 
GGA-TGA 


CAGAACAAGCATGAAACCGGCTCACATGATGCTGAGCGGCAG 
AATGAAGGTCAAGGAGTGGGAGAAATCAACATGGCAACTTCT 
GGTAATGGTCAGGTAAATAAATTA 1 1 1 1 ATCATATTT 


1485 


AMTATGATAAMTMTTTATTTACCTGACCATTACCAGAAGTT 
GCCATGTTGATTTCTCCCACTCCTTGACCTTCATTCTGCCGCT 
CAGCATCATGTGAGCCGGTTTCATGCTTGTTCTG 


1486 


AAGGAGTGGGAGAAATC 


1487 


GAI 1 ICICCCACICCn 


1488 


Adenomatous polyposis 
con 

Glu443Term 
GAA-TAA 


UI 1 UAAA 1 AAUAAAliUA 1 1 ATCiCi 1 1 lAlUI IUAI 1 1 lAl 1 1 1 IUA 

PTPPPAPPTP^TPTT/* A A^AT^A^AT^T^ v rr , ^TO^T^TOT^T 

b 1 bbbAbb 1 Ob 1 b 1 1 GAAbA 1 UAbA 1 b 1 b 1 bb 1 bb 1 b 1 b 1 bl 
GTTCTAATGAAACTTTCATTTGATGAAGAGCATA 


1489 


TATGCTCTTCATCAAATGAAAGTTTCATTAGAACACACACAGCA 
GGACAGATCTGATGTTCAACAGGAGCTGGCACTGAAAAATAA 

A A "TO A A^ATA A A^ATA AT/^r* 1 1 1 r*TT A 1 1 1 A A r\ 

AA 1 bAAbA 1 AAAbbA 1 AA 1 bb ITTbTTA 1 1 1 GAAG 


1490 


CTCCTGTTGAACATCAG 


1491 


CTGATGTTCAACAGGAG 


1492 


Adenomatous polyposis 
coli 

SER457TER 
TCA-TAA 


CAGTGCCAGCTCCTGTTGAACATCAGATCTGTCCTGCTGTGT 
GTGTTCTAATGAAACTTTCAI 1 1 GATGAAGAGCATAGACATGC 
AATGAATGAACTAGGTAAGACAAAAATG 1 1 1 1 1 IAA 


1493 



WO 01/73002 



-135- 



PCT/US01/09761 



C fin leaf 'henbtvoe & 
Mutation | 


Correcting Oligos 


NO: 




1 lAAAAAACAl II 1 IGICI IACCIAGI 1 CAT 1 CATTGCATGTCTA 
TGCTCTTCATCAAATGAAAG 1 1 1 CATTAGAACACACACAGCAG 
GACAGATCTGATGTTCAACAGGAGCTGGCACTG 


1494 




GAAACTTTCATTTGATG 


1495 




/"V A T" y^V AAA AAA A**V 1 1 ■ Jf^. 

CATCAAATGAAAGTTTC 


1496 


Adenomatous polyposis 
coli 

Gln473Term 


AGI IGI 1 1 IAI 1 1 IAGAIGAI IGICI 1 1 1 ICCICI IGCCCI 1 1 1 1 

A A ATT A OOO/^O A /*^T A A 0/"*/^/"* ATTr*/^ A A A 1 r ATTAH a a ^*t/"\ 

AAATTAbGbGGACTACAGGCCATTGCAGAATTATTGCAAGTG 
GACTGTGAAATGTACGGGCTTACTAATGACCACT 


1497 


CAG-TAG 


AGTGGTCATTAGTAAGCCCGTACATTTCACAGTCCACTTGCAA 
TMTTCTGCAATGGCCTGTAGTCCCCCTAATTTAAAAAGGGCA 
AGAGGAAAAAGACAATCATCTAAAATAAAACAACT 


1498 




GGGGACTACAGGCCATT 


1499 




AATGGCCTGTAGTCCCC 


1500 


Adenomatous polyposis 
coli 

Tyr486Term 


1 1 1 IAAAI rAGGGGGACTACAGGCCATTGCAGAATTATTGCAA 

PTOO A PTOTP A A ATPTA aaaaatt a /**\t a ata a /"*/^ a r\~r A /*> A /""*"T* a 

b 1 bbAbTbTbAAATGTACGGGCTTACTMTGACCACTACAGTA 
TTACACTAAGACGATATGCTGGAATGGCTTTGACA 


1501 


TAC-TAG 


TGTCAAAGCCATTCCAGCATATCGTCTTAGTGTAATACTGTAG 
TGGTCATTAGTAAGCCCGTACATTTCACAGTCCACTTGCAATA 
ATTCTGCAATGGCCTGTAGTCCCCCTAATTTAAAA 


1502 




GAAATGTACGGGCTTAC 


1503 




GTAAGCCCGTACATTTC 


1504 


Adenomatous polyposis 

COlf 

Arg499Term 


TTGCAAGTGGACTGTGAAATGTATGGGCTTACTAATGACCACT 
ACAGTATTACACTAAGACGATATGCTGGAATGGCTTTGACAAA 
CTTGACI 1 1 1 GGAGATGTAGCCAACAAGGTATGTT 


1505 


CGA-TGA 


AACATACCTTGTTGGCTACATCTCCAAAAGTCAAGTTTGTCAA 
AGCCATTCCAGCATATCGTCTTAGTGTAATACTGTAGTGGTCA 
TTAGTAAGCCCATACATTTCACAGTCCACTTGCAA 


1506 




CACTAAGACGATATGCT 


1507 




AGCATATCGTCTTAGTG 


1508 


Adenomatous polyposis 
coli 

TyrSOOTerm 


AGTGGACTGTGAAATGTATGGGCTTACTAATGACCACTACAGT 
ATTACACTAAGACGATATGCTGGAATGGCTTTGACAAACTTGA 
CI 1 1 1 GGAGA 1 G 1 AGCCAACAAGG 1 A 1 G 1 1 1 1 IAT 


1509 


TAT-TAG 


ATAAAAACATACCTTG 1 TGGC f ACA 1 C 1 CCAAAAG 1 CAAG 1Mb 

TCAAAGCCATTCCAGCATATCGTCTTAGTGTAATACTGTAGTG 

GTCATTAGTAAGCCCATACATTTCACAGTCCACT 


1510 




AGACGATATGCTGGAAT 


1511 




ATTCCAGCATATCGTCT 1 


1519 


coli 

Lys586Term 


nAnAAATTnnAAnTnTAATTARAT^APrrATATTrTr^TTTPTTA 

VJnv^nrvn 1 1 vvynnu 1 \-/ I ru \ I 1 nun 1 UnUuvn l r\l lOlul 1 IV-/I In 

CTAGGMTCMCCCTCAAAAGCGTATTGAGTGCCTTATGGAAT 
TTGTCAGCACATTGCACTGAGAATAAAGCTGATA 


151^ 
ID JO 


AAA-TAA 


TATCAGCTTTATTCTCAGTGCAATGTGCTGACAAATTCCATAA 

GGCACTCAATACGCTTTTGAGGGTTGATTCCTAGTAAGAAACA 

GAATATGGGTCATCTAATTAGAGTTGGAATTTGTC 


1514 




CAACCCTCAAAAGCGTA 


1515 
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Clinical Phenotype & 
Mutation 




IliiiiJ 

MO: 




TACGC 1 1 1 TGAGGGTTG 


1516 


Adenomatous polyposis 
coli 

Leu592Term 
TTA-TGA 


TAGATGACCCATATTClGI 1 IUI 1 ACTAGGAATCAACCCTCAAA 
AbL-b J A 1 1 UAG 1 GUU ! 1 A 1 GGAA 1 1 1 G 1 UAGOAGA 1 TbCACTG 
AGAATAAAGCTGATATATGTGCTGTAGATGGTGC 


1517 


GCACCATCTACAGCACATATATCAGCTTTATTCTCAGTGCAAT 
GTGCTGACAMTTCCATAAGGCACTCAATACGC fill GAGGGT 
TGATTCCTAGTAAGAAACAGAATATGGGTCATCTA 


1518 


GAGTGCCTTATGGAATT 


1519 


AATTCCATAAGGCACTC 


1520 


Adenomatous polyposis 
con 

Trp593Term 
TGG-TAG 


A 1 (jAouuA 1 A 1 1 U 1 b 1 1 1 U 1 1 ACTAGGAATCAACCCTCAAAAG 
JAM bMb 1 oUU II A 1 IjuAA II 1 (a 1 UAbOAUA 1 1 oLrAO 1 (j?A(j 

AATAAAGCTGATATATGTGCTGTAGATGGTGCACT 


1521 


AGTGCACCATCTACAGCACATATATCAGCTTTATTCTCAGTGC 

A A T/""*T/"^ AT/"* A A AAA TT/^^ A T" A A A/""* A A ATA A a T A AAA 1 r 1 1 /— » a 

AATGTGCTGACAMTTCCATMGGCACTCMTACGC Mil GAG 
GGTTGATTCCTAGTAAGAAACAGAATATGGGTCAT 


1522 


TGCCTTATGGAATTTGT 


1523 


a f\ A A A T I" A A A ~T" A A AAA A 

ACAAATTCCATAAGGCA 


1524 


Adenomatous polyposis 
coli 

Trp593Term 
TGG-TGA 


1 (JAUUUA 1 A 1 1 U 1 U 1 1 1 U 1 1 AU 1 AGGAATCAACCCTCAAAAGC 

AT' l"0 A PTPOPT 1' ATP^ A A'l 1 IT^TO A /"*A A A A r TAA A ATA a Aft 

G 1 A 1 1 GAG 1 GOO I TATGGAA 1 1 1 GTCAGCACA M GCACTGAGA 
ATAAAGCTGATATATGTGCTGTAGATGGTGCACTT 


1525 


AAGTGCACCATCTACAGCACATATATCAGCTTTATTCTCAGTG 
CAATGTGCTGACAAATTCCATAAGGCACTCAATACGC 1 1 1 1 GA 
GGGTTGATTCCTAGTAAGAMCAGAATATGGGTCA 


1526 


GCCTTATGGAATTTGTC 


1527 


/~\ & ^X AAA A T A A /"\ r\ 

GACAAATTCCATAAGGC 


1528 


Adenomatous polyposis 
coli 

Tyr622Term 
TAC-TAA 


TAAAGCTGATATATGTGCTGTAGATGGTGCAC 1 IGCAI 1 1 1 IG 
G 1 1 GGGAG 1 G1TACTTACCGGAGCCAGACAAACAC 1 1 lAGCC 
ATTATTGAAAGTGGAGGTGGGATATTACGGAATGTG 


1529 


CACATTCCGTAATATCCCACCTCCACTTTCAATAATGGCTAAA 

/^T/^TTTOTOT/^OOTO Arv^T A AATA A AA AT/n/>/\a a aaa a a a a-t- 

GTG 1 1 1 GTCTGGCTCCGGTAAGTAAGAGTGCCAACCAAAAAT 
GCAAGTGCACCATCTACAGCACATATATCAGCTTTA 


1530 


CTTACTTACCGGAGCCA 


1531 


TGGCTCCGGTAAGTAAG 


1532 


Adenomatous polyposis 
coli 

Gln625Term 
CAG-TAG 


GATATATGTGCTGTAGATGGTGCAU 1 IUUAI 1 1 1 ItiCil ItitiUA 

ATPTT A /^TT A /"^AAA A A A A A A a A a A A A A A 1 1 \ A AAA A l 'i ' A A a 

urUTTAUTTACCGGAGCCAGACAAACACI 1 IAGCCATTATTGA 
AAGTGGAGGTGGGATATTACGGAATGTGTCCAGCT 


1533 


AGCTGGACACATTCCGTAATATCCCACCTCCACTTTCAATAAT 
GGCTAAAGTGTTTGTCTGGCTCCGGTAAGTAAGAGTGCCAAC 
CAAAAATGCAAGTGCACCATCTACAGCACATATATC 


1534 


ACCGGAGCCAGACAAAC 


1535 


RTTTRTnTCRnTnCRCT 


1536 
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Mu&tibiv 




SEflli 


Correcting Oligos 


Adenomatous polyposis 
coli 

Leu629Term 
TTA-TAA 


TAGATGGTGCAU 1 IGCAI 1 1 1 IGGI 1 GGCACTCTTACTTACCG 
GAGCCAGACAAACACTTTAGCCATTATTGAAAGTGGAGGTGG 
GATATTACGGAATGTGTCCAGCTTGATAGCTACAAA 


1537 




TTTGTAGCTATCAAGCTGGACACATTCCGTAATATCCCACCTC 
CACTTTCAATAATGGCTAAAGTG 1 1 1 GTCTGGCTCCGGTAAGT 
AAGAGTGCCAACCAAAAATGCAAGTGCACCATCTA 


1538 


AAACACTTTAGCCATTA 


1539 


TAATGGCTAAAGTGTTT 


1540 


Adenomatous polyposis 

»• 

COII 

Glu650Term 
GAG-TAG 


GCCATTATTGAAAGTGGAGGTGGGATATTACGGAATGTGTCC 
AGCTTGATAGCTACAAATGAGGACCACAGGTATATATAGAGTT 
TTATATTACI 1 1 1 AAAGTACAGAATTCATACTCTCA 


1541 


TGAGAGTATGAATTCTGTACTTTAAAAGTAATATAAAACTCTAT 
ATATACCTGTGGTCCTCATTTGTAGCTATCAAGCTGGACACAT 
TCCGTAATATCCCACCTCCACTTTCAATAATGGC 


1542 


CTACAAATGAGGACCAC 


1543 


GTGGTCCTCATTTGTAG 


1544 


Adenomatous polyposis 
coli 

Trp699Term 
TGG-TGA 


TGCATGTGGAAC 1 1 IGJGGAATCTCTCAGCAAGAAATCCTAAA 
GACCAGGAAGCATTATGGGACATGGGGGCAGTTAGCATGCTC 
AAGAACCTCATTCATTCAAAGCACAAAATGATTGCT 


1545 


AGCMTCATTTTGTGCTTTGAATGAATGAGGTTCTTGAGCATG 

CTAACTGCCCCCATGTCCCATAATGCTTCCTGGTCTTTAGGAT 

TTCTTGCTGAGAGATTCCACAAAGTTCCACATGCA 


1546 


GCATTATGGGACATGGG 


1547 


CCCATGTCCCATAATGC 


1548 


Adenomatous polyposis 
coli 

Ser713Term 
TCA-TGA 


AAGACCAGGAAGCATTATGGGACATGGGGGCAGTTAGCATGC 

TCAAGAACCTCATTCATTCAAAGCACAAAATGATTGCTATGGG 

AAGTGCTGCAGCTTTAAGGAATCTCATGGCAAATAG 


1549 


CTATTTGCCATGAGATTCCTTAAAGCTGCAGCACTTCCCATAG 
CMTCATTTTGTGCTTTGAATGAATGAGGTTCTTGAGCATGCT 
AACTGCCCCCATGTCCCATAATGCTTCCTGGTCTT 


1550 


CATTCATTCAAAGCACA 


1551 


TGTGCTTTGAATGAATG 


1552 


Adenomatous polyposis 
coli 

Ser722Gly 
AGT-GGT 


GGGGCAGTTAGCATGCTCAAGAACCTCATTCATTCAAAGCAC 

AAAATGATTGCTATGGGAAGTGCTGCAGCTTTAAGGAATCTCA 

TGGCAAATAGGCCTGCGAAGTACAAGGATGCCAATA 


1553 


TATTGGCATCCTTGTACTTCGCAGGCCTATTTGCCATGAGATT 
CCTTAMGCTGCAGCACTTCCCATAGCMTCATTTTGTGCTTT 
GAATGAATGAGGTTCTTGAGCATGCTAACTGCCCC 


1554 


CTATGGGAAGTGCTGCA 


1555 


TCiCACiCAC.TTC.CC. AT Ad 


1556 
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Clinical Phenotype & 
Mutation 






Correcting Oligos 


Adenomatous polyposis 

COJJ 

Leu764Term 
TTA-TAA 


TCTCCTGGCTCAGCTTGCCATCTCTTCATGTTAGGAAACAAAA 

Af-SPPPTAflSAAf-iPAPA ATTAPATPPTP APrArTTATP An A A APT 

AbUUl; 1 AbAAbOAbAA 1 1 AbA 1 bU l UAbUAU 1 1 A 1 UAbAAAU 1 

TTTGACAATATAGACAATTTAAGTCCCAAGGCATC 


1557 


GATGCCTTGGGACTTAAATTGTCTATATTGTCAAAAGTTTCTGA 
l AAb 1 (aOTGAGCATCTAATTCTGCTTCTAGGGC 1 1 II 1 GTTTC 
CTAACATGAAGAGATGGCAAGCTGAGCCAGGAGA 


1558 


AGCAGAATTAGATGCTC 


1559 


GAGCATCTAATTCTGCT 


1560 


Adenomatous polyposis 
coli 

Ser784Thr 
TCT-ACT 


TTAGATGCTCAGCAC 1 FAICAbAAAui 1 1 1 bAUAA 1 ATAGAC AA 
1 1 1 AAb 1 bbbAAbbOA 1 b 1 bA 1 bb 1 Ab 1 AAbbAbAbAbAbAb 
CAAGTCTCTATGGTGATTATG 1 1 1 1 IGACACCATC 


1561 


GATGGTGTCAAAAACATAATCACCATAGAGACTTGCTGTGTCT 
LI bb rTAbTACbATGAGATGCCTTGGGACTTAAATTGTCTATA 
TTGTCAAAAGTTTCTGATAAGTGCTGAGCATCTAA 


1562 


CCAAGGCAICTCATCGT 


1563 


ACGATGAGATGCCTTGG 


1564 


Adenomatous polyposis 

COM 

Arg805Term 
CGA-TGA 


CTCATCGTAGTAAGCAGAGACACAGCAAGTCTCTATGGTGATT 
A 1 b II 1 1 1 bAUAUUAA 1 L-bAbA 1 bA 1 bA 1 AA 1 Abb 1 UAbAbA 1 
TTTAATACTGGCACATGACTGTCCTTTCACCATAT 


1565 


ATATGGTGAAAGGACAGTCATGTGCCAGTATTAAAATGTCTGA 
CCTATTATCATCATGTCGATTGGTGTCAAAAACATAATCACCAT 
AGAGACTTGCTGTGTCTCTGCTTACTACGATGAG 


1566 


ACACCAATCGACATGAT 


1567 


ATCATGTCGATTGGTGT 


1568 


Adenomatous polyposis 

COII 

Gln879Term 
CAG-TAG 


GGTCTAGGCAACTACCATCCAGCAACAGAAAATCCAGGAACT 
1 b 1 1 bAAAbbbAbb 1 1 1 bCAbATbTCCACCACTGCAGCCCAG 
ATTGCCAAAGTCATGGAAGAAGTGTCAGCCATTCATA 


1569 


TATGAATGGCTGACACTTCTTCCATGACTTTGGCAATCTGGGC 
1 bbAb 1 bb 1 bbAGATbTGCAAACCTCGC 1 1 1 GAAGAAGTTCC 
TGGATTTTCTGTTGCTGGATGGTAGTTGCCTAGACC 


1570 


GAGGTTTGCAGATCTCC 


1571 


GGAGATCTGCAAACCTC 


1572 


Adenomatous polyposis 

COII 

Ser932Term 
TCA-TAA 


1 AO A 1 1 b 1 b 1 bAUAb A Tb Ab AbAAATGCACTTAG AAG AAGCTC 

T^PTPrPP AT A PAP ATTP A A APAPTTAPA ATTTP A PTA A/^TV*/^ 

1 bU 1 bbbbA 1 AbAbA 1 1 UAAAUAb 1 1 AbAA 1 1 1 UAL 1 AAb 1 Lb 
GAAAATTCAAATAGGACATGTTCTATGCCTTATGC 


1573 


GCATAAGGCATAGAACATGTCCTA 1 1 IGAAI 1 1 1 CCGACTTAG 

TP A A ATTPTA A PTPTTTP A AT/^TOT ATPPP^ A r*f* A O A AAT l'/"\T 

IbAAAITbTAAGTGI 1 1 GAATGTGTATGGGCAGCAGAGCTTCT 
TCTAAGTGCATTTCTCTCATCTGTCACACAATGTA 


1574 


TACACATTCAAACACTT 


1575 


AAGTGTTTGAATGTGTA 


1576 


Adenomatous polyposis 
coli 

Ser932Temri 


TACATTGTGTGACAGATGAGAGAAATGCACTTAGAAGAAGCTC 

TGCTGCCCATACACATTCAAACACTTACAATTTCACTAAGTCG 

GAAMTTCAAATAGGACATGTTCTATGCCTTATGC 


1577 



TCA-TGA 



WO 01/73002 
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Clinicat Phenotvoe & 
Mutation 


Correcting Oligos 


§iillill 

NO; 




GCA fAAGGCA I AGAACA rGTCCTATTTGAATTTI CCGAC I TAG 
TGAAATTGTAAGTGTTTGAATGTGTATGGGCAGCAGAGCTTCT 

1 b 1 AAb 1 bbA 1 1 1 L» 1 b I bA 1 b 1 b 1 bAbAbAA 1 b 1 A 


1578 




TACACATTCAAACACTT 


1579 




AAGTGTTTGAATGTGTA 


1580 


Adenomatous polyposis 

_ _ i; 

1 yryoo i erm 
TAC-TAG 


GAuAGATGAGAGAAATGCACTTAGAAGAAGCTCTGCTGCCCA 

Tftr^ Ar* ATTO A A A O A r>TTA O A ATTTP A OT A A OT/"^/^/^ AAA A TTO A A 

TACACA 71 CAAACAC IT ACAA 1 I 1 CACTAAGTCGGAAAATTCAA 

ATAf^Pi AP ATf^TTPTATf^PPTTATTiPP A A ATTALA A 
A 1 AbbMuA Ibl 1 o 1 A 1 bUU 11 A 1 bbbAAA 1 1 AbAA 


1581 




1 ICIAAI 1 1 GGCA 1 AAGGCA T AGAACA 1 G 1 CC 1 A 1 1 IGAAI 1 1 1 

bbbAb 1 1 Ala 1 bAAA 1 lb 1 AAb 1 b 1 1 1 bAA 1 b 1 b 1 A 1 bbbbAbb 

AGAGCTTCTTCTAAGTGCATTTCTCTCATCTGTC 


1582 




AACACTTACAATTTCAC 


1583 




PTO AAA TT^T A A r'TPTT 

b 1 bAAA Mb! AAb 1 b 1 1 


1584 


Adenomatous polyposis 

UUII 

Tyr935Term 


PAf^AP ATP A P A P A A A TOO A OTT A P A A P A A P AT OT P OT P POO A 

bALAbA 1 bAbAbAAATGbACTTAGAAGAAGCTCTGCTGCCCA 

TAPAPATTPAAAPAPTTAPAATTTPAPTAAnTPPP.AAAATTPAA 
1 AUnUA 1 1 LrAAAOAO 1 1 ALAA 1 1 1 OAO 1 AAo 1 UobAAAA 1 1 OAA 

ATAGGACATGTTCTATGCCTTATGCCAAATTAGAA 


1585 


TAC-TAA 


1 ICIAAI 1 1 GGCA 1 AAGGCAT AGAACA 1 G 1 CC 1 A 1 1 IGAAI 1 1 1 
CCGACTTAGTGAAATTGTAAGTG 1 1 1 GAATGTGTATGGGCAGC 
AGAGCTTCTTCTAAGTGCATTTCTCTCATCTGTC 


1586 




AACACTTACAATTTCAC 


1587 




OTP A A A TTOT A APTPTT 

GTGAAATTGTAAGTGTT 


1588 


Adenomatous polyposis 
coli 

TyrlOOOTerm 


A OA/^TAO A TT^^ A ATA/^TATTAT/^A A A T"Z"% A T/~\ A A A ^\ m V A A rf"V 1 "1 r" 1 ' 

ACCCTCGATTGAATCCTATTCTGAAGATbA 1 bAAAb 1 AAb 1 1 1 1 

/^PAPTTATPPTPA ATArPPAPPPrAPrTAPPPPATA A A ATAPA 

bbAb 1 I A 1 bb i OAA I AuUOAbL'L'bAbG I AbOUbA I AAAA ! AbA 

TAGTGCAAATCATATGGATGATAATGATGGAGAA 


1589 


TAC-TAA 


1 IC'ICCAICAI IAICAICCAIAIGAI 1 IGCACIAIGIAI 1 1 IAI 

PPP^T A PPT^P^TP^T ATTP A ATA A fVT7""»/^ AAA AATTA^ 

bbbb 1 Abb 1 bbbb 1 bbbl AlTbAbbATAAbTbbAAAAGTTAC 
TTTCATCATCTTCAGAATAGGATTCAATCGAGGGT 


1590 




GGTCAATACCCAGCCGA 


1591 




TPPPPTPPf»T AT rP A PP 

TbbbCTbGGTATTGACC 


A coo 

1592 


Adenomatous polyposis 
coli 

Glu1020Term 


T A PPP A PO A POT A /"""^OOO ATA A A ATA O ATA OTOO AAA TO ATA 

TACCCAGCCGACCTAGCCCATAAAATACATAGTGCAAATCATA 

TGGATGATAATGATGGAGAACTAGATACACCAATAAATTATAG 

TCTTAAATATTCAGATGAGCAGTTGAACTCTGGAA 


1593 


GAA-TAA 


TTCCAGAGTTCAACTGCTCATCTGAATATTTAAGACTATAATTT 
ATTGGTGTATCTAGTTCTCCATCATTATCATCCATATGATTTGC 
ACTATGTAI 1 1 1 ATGGGCTAGGTCGGCTGGGTA 


1594 




ATGATGGAGAACTAGAT 


1595 




ATCTAGTTCTCCATCAT 


1596 


Adenomatous polyposis 
coli 

Ser1032Term 


ATGAAACCCTCGATTGAATCCTATTCTGAAGATGATGAAAGTA 
AGI 1 1 IGCAGTTATGGTCAATACCCAGCCGACCTAGCCCATAA 
AATACATAGTGCAAATCATATGGATGATAATGATG 


1597 


TCA-TAA 


CAICAI IAICAICCAIAIGAI 1 IGCACIAIGIAI 1 1 IAIGGGCI 

AGGTCGGCTGGGTATTGACCATAACTGCAAAACTTACTTTCAT 

CATCTTCAGAATAGGATTCAATCGAGGGTTTCAT 


1598 



WO 01/73002 



-140- 



PCT/US01/09761 



Cfinicai Phenotype & 
Mutation 


Correcting Oligos 






NO: 










GTTATGGTCAATACCCA 


1599 


TGGGTATTGACCATAAC 


1600 


Adenomatous polyposis 
coli 

Gln1 041 Term 
CAA-TAA 


TGAAGATGA'I GAAAG IMG 1 1 1 1 GCAGTTATGGTCAATACCCA 

GCCGACCTAGCCCATAAAATACATAGTGCAAATCATATGGATG 

ATAATGATGGAGAACTAGATACACCAATAAATTAT 


1601 


AIAAI I IAI IGGIGIAICIAGI ICICCAICAI lAICAICCAIAI 

GATTTGCACTATGTATTTTATGGGCTAGGTCGGCTGGGTATTG 

ACCATAACTGCAAAACTTACTTTCATCATCTTCA 


1602 


^"N ✓^■/"X^N A T A A A A T A A ~T* A 

GCCCATAAAATACATAG 


1603 




CTATGTATTTTATGGGC 


IOUh 


Adenomatous polyposis 
coli 

G!n1045Term 
CAG-TAG 


ATAAATTATAGTCTTAAATATTCAGATGAGCAGTTGAACTCTGG 
AARGCAAAGTCCTTCACARAATfiAAAnATRRRrAAfiArr.rAA 

nrvvj \ j vnnnvj i w w i i wrAw/\vj#VA I vjrVAnvjn i \j\jVjw/V\Unvwvnn 

ACACATAATAGAAGATGAAATAAAACAAAGTGAGC 


1605 


gcicaci 1 igi 1 1 iai 1 icaici iciai iaigigi 1 igggici 1 
gccCatctttcattctgtgaaggactttgccttccagagttca 

ACTGCTCATCTGAATATTTAAGACTATAATTTAT 


1606 


GTCCTTCACAGAATGAA 


1607 


TTCATTCTGTGAAGGAC 


1608 


Adenomatous polyposis 

Gln1067Term 
CAA-TAA 


GAAAGATGGGCAAGACCCAAACACATAATAGAAGATGAAATAA 
AACAAAGTGAGCAAAGACAATCAAGGAATCAAAGTACAACTTA 
TCCTGTTTATACTGAGAGCACTGATGATAAACACC 


1609 


GGTGTTTATCATCAGTGCTCTCAGTATAAACAGGATAAGTTGT 
ACTTTGATTCCTTGATTGTCTTTGCTCACI 1 IGI 1 1 IATTTCATC 
TTCTATTATGTGTTTGGGTCTTGCCCATCTTTC 


1610 


A /"> AAA A ^ A A A A /"> 

AGCAAAGACAATCAAGG 


1611 


L>L> 1 1 oA 1 1 G 1 L. 1 1 1 LjU 1 


i £1 0 
10 Iz 


Adenomatous polyposis 
coli 

Tyr1075Term 
TAT-TAG 


AATAGAAGATGAAATAAAACAAAGTGAGCAAAGACAATCAAGG 
AATCAAAGTACAACTTATCCTGTrTATACTGAGAGCACTGATG 
ATAAACACCTCAAGTTCCAACCACA 1 I I IGGACAG 


ID i o 


CTGTCCAAAATGTGGTTGGAACTTGAGGTGTTTATCATCAGTG 
CTCTCAGTATAAACAGGATAAGTTGTACTTTGATTCCTTGATTG 
TCTTTGCTCACTTTGI 1 1 1 ATTTCATCTTCTATT 


1614 


ACAACTTATCCTGTTTA 


1615 


TAMCAGGATAAGTTGT 


1616 


Adenomatous polyposis 
coli 

Tyr1102Term 
TAC-TAG 


TGATGATAAACACCTCAAGTTCCAACCACA 1 1 1 1 GGACAGCAG 
GAATGTGTTTCTCCATACAGGTCACGGGGAGCCAATGGTTCA 
GAAACAAATCGAGTGGGTTCTAATCATGGAATTAAT 


1617 


attaattccatga™gaacccactcgatttgtttctgaaccat 
tggctccccgtgacctgtatggagaaacacattcctgctgtc 
caaaatgtggttggaacttgaggtgtttatcatca 


1618 


TCTCCATACAGGTCACG 


1619 


CGTGACCTGTATGGAGA 


1fi?0 



WO 01/73002 



-141- 



PCT/US01/09761 



Clinical Phenotype & 
Mutation 


Correcting Oligos 


Bill! 

NO: 


Adenomatous polyposis 
coli 

Ser1110Term 
TCA-TGA 


AACCACAI 1 1 1 GGACAGCAGGAATGTG 1 1 1 C I CCA I ACAGGTC 
ACGGGGAGCCAATGGTTCAGAAACAAATCGAGTGGGTTCTAA 
TCATGGAATTAATCAAAATGTAAGCCAGTCI 1 IGTG 


1621 


CACAAAGACTGGC1 IACAI 1 1 IGAI IAAI ICCAIGAI IAGAACC 

1 K/\jr\ J I I \J t 1 1 V-/ 1 wMMvxv/M 1 ! Vjww J 1 unwv</ 1 Ulnl 

GGAGAAACACATTCCTGCTGTCCAAAATGTGGTT 


1622 


CAATGGTTCAGAAACAA 


1623 


TTfiTTTPTfS A APP ATT(5 




Adenomatous polyposis 

Arg1114Term 
CGA-TGA 


GGACAGCAGGAATGTGTTTCTCCATACAGGTCACGGGGAGCC 

nn J Ou 1 1 OMOMMMV-iMMM 1 uunu 1 uuu 1 1 V-/ 1 MM 1 1 uunn I 1 M 

ATCAAAATGTAAGCCAGTCTTTGTGTCAAGAAGATG 


1625 


CAICI ICI 1 GACACAAAGAC 1 GGC 1 IACAI 1 1 IGAI IAAI ICCA 
TGATTAGAACCCACTCGATTTG 1 1 ICTGAACCATTGGCTCCCC 
GTGACCTGTATGGAGAAACACATTCCTGCTGTCC 


1626 


AAACAAATCGAGTGGGT 


1627 


APPPAPTP(5ATTTr3TTT 
nOv/unu 1 uu/A 1 1 1 O 1 1 1 


1 Vc.0 


Adenomatous polyposis 
coli 

Tyr1135Term 
TAT-TAG 


GGGTTCTAATCATGGAATTAATCAAAATGTAAGCCAGTCTTTG 
TGTCAAGAAGATGACTATGAAGATGATAAGCCTACCAATTATA 
GTGAACGTTACTCTGAAGAAGAACAGCATGAAGAA 


1629 


TTCTTCATGCTGTTCTTCTTCAGAGTAACGTTCACTATAATTGG 
TARRrTTATrATr.TTrATARTrATrTTrTTf^ArArAAARArTft 

1 nuvJu 1 1 M I Ur\ lul 1 ur\ I /\VJ I utt 1 U 1 I u 1 1 VJ/Au/Au/AMnonu 1 \3 

GCTTACA 1 1 1 1 GATTAATTCCATGATTAGAACCC j 


1630 


GATGACTATGAAGATGA 


1631 


TP ATPTTP AT A C5TP ATP 
1 ur\ loll OM 1 r\0 1 On 1 u 




Adenomatous polyposis 
coli 

Gln1152Term 
CAG-TAG 


GAAGATGACTATGAAGATGATAAGCCTACCAATTATAGTGAAC 
GTTACTCTGAAGAAGAACAGCATGAAGAAGAAGAGAGACCAA 
CAAATTATAGCATAAAATATAATGAAGAGAAACGTC ! 


1633 


GACGI 1 ICICI ICAI IAIAI 1 1 IAIGCIAIAAI 1 IGI IGGICICI 

PTTPTTPTTPATnPTf5TTPTTPTTPAfiAnTAAPf5TTPAPTATAA 
ul lul lul 1 On 1 Uu 1 VS 1 lul 1 u 1 1 urvJrVj 1 MAuVj I 1 urVu 1 r\ 1 rv\ 

TTGGTAGGCTTATCATCTTCATAGTCATCTTC 


1634 


AAGAAGAACAGCATGAA 


1635 


TTPATfiPTfiTTPTTPTT 

1 1 ur\ 1 Ou IOI lul lul 1 


1 uoo 


Adenomatous polyposis 
coli 

Gln1175Term 
CAG-TAG 


GAAGAAGAGAGACCAACAAATTATAGCATAAAATATAATGAAG 

AGAAACGTCATGTGGATCAGCCTATTGATTATAGTTTAAAATAT 

GCCACAGATATTCCTTCATCACAGAAACAGTCAT 


1637 


AIGACIGI 1 ICIGIGAIGAAGGAAIAICIGIGGCAIAI 1 1 IAAA 
CTATAATCAATAGGCTGATCCACATGACGTTTCTCTTCATTATA 
1 1 1 lATGCTATAATTTGTTGGTCTCTCTTCTTC 


1638 


ATGTGGATCAGCCTATT 


1639 


AATAGGCTGATCCACAT 


1fi40 



WO 01/73002 



-142- 



PCT/US01/09761 





■P§§1 

NO. 


^^Sli^ Pe& | Correcting Oligos 


Adenomatous polyposis 
coli 

Pro1l76Leu 

1 I V/ 111 V k— 

CCT-CTT 


AAGAGAGACCAACAAATTATAGCATAAAATATAATGAAGAGAA 
ACGTCATGTGGATCAGCCTATTGATTATAGTTTAAAATATGCCA 
CAGATATTCCTTCATC AC AGAAACAGTC A I II I C 


1641 


GAAAATGACTGTTTCTGTGATGAAGGAATATCTGTGGCATATT 
TTAAACTATAATCAATAGGCTGATCCACATGACGTTTCTCTTCA 
TTATAI 1 1 lATGCTATAATTTGTTGGTCTCTCTT 


1642 


GGATCACiCCTATTClATT 

\jyjr\ 1 V,/nuUO 1 AA 1 I \jr\ I 1 


1643 


AATCAATAGGCTGATCC 


1644 


Adenomatous polyposis 
coli 

Ala1184Pro 
GCC-CCC 


ATAAAATATAATGAAGAGAAACGTCATGTGGATCAGCCTATTG 
ATTATAGTTTAAAATATGCCACAGATATTCCTTCATCACAGAAA 
CAGTCAI 1 1 1 CATTCTCAAAGAGTTCATCTGGAC 


1645 




GTCCAGATGAACTCTTTGAGAATGAAAATGACTGTTTCTGTGA 
TGAAGGAATATCTGTGGCATA 1 1 1 1 AAACTATAATCAATAGGCT 
GATCCACATGACGTTTCTCTTCATTATA 1 1 1 IAT 


1646 


TAAAATATGCCACAGAT 


1647 


AICIGIGGCAIAI 1 1 IA 


I OHO 


Adenomatous polyposis 
coli 

Ser1194Term 
TCA-TGA 


AICAGCCIAI IGAI IAIAGI 1 1 AAAA 1 A 1 GCCACAGA 1 A 1 ICCI 
TCATCACAGAAACAGTCA 1 1 1 1 CATTCTCAAAGAGTTCATCTG 
GACAAAGCAGTAAAACCGAACATATGTCTTCAAG 


1649 


CTTGAAGACATATGTTCGG 1 1 1 IACIGCI 1 1 G 1 CCAGATGAAC 
TCTITGAGAATGAAAATGACTGTTTCTGTGATGAAGGAATATCT 
GTGGCATAI IT 1 AAACTATAATCAATAGGCTGAT 


1650 


GAAACAGTCAI 1 1 ICAI 


1651 


ATGAAAATGACTGTTTC 


1652 


Adenomatous polyposis 
coli 

Ser1198Term 
TCA-TGA 


ATTATAGTTTAAAATATGCCACAGATATTCCTTCATCACAGAAA 
CAfiTHA 1 1 1 1 CATTCTCAAAGAGTTCATCTClGACAAAGCAClTA 

AAACCGAACATATGTCTTCAAGCAGTGAGAATAC 


1653 


GIAI ICICACIGCI IGAAGACAIAIGI ICGGI 1 1 IACIGCI 1 IG 
TCCAGATGMCTCTTTGAGAATGAAAATGACTGTTTCTGTGAT 
GAAGGAATATCTGTGGCATA 1 1 1 1 AAACTATAAT 


1654 


TTCATTCTCAAAGAGTT 


1655 


AACTCTTTGAGAATGAA 


1656 


Adenomatous polyposis 
coli 

Gln1228Term 
CAG-TAG 


ACCGAACATATGTCTTCAAGCAGTGAGAATACGTCCACACCTT 

CATCTAATGCCAAGAGGCAGAATCAGCTCCATCCAGTTCTGC 

ACAGAGTAGAAGTGGTCAGCCTCAAAGGCTGCCACT 


1657 


AGTGGCAGCCTTTGAGGCTGACCACTTCTACTCTGTGCAGAA 
CTGGATGGAGCTGATTCTGCCTCTTGGCATTAGATGAAGGTG 
TGGACGTATTCTCACTGCTTGAAGACATATGTTCGGT 


1658 


CCAAGAGGCAGAATCAG 


1659 


CTGATTCTGCCTCTTGG 


1660 



WO 01/73002 



-143- 



PCT/US01/09761 



Clinical Phenotype & 
Mutation 


Correcting Oiigos 

: ^ .■ • . ■ ■ ' , : , . - ■ : ' . ■ : ' - V ' ' ' 


SEQ ID 


Adenomatous polyposis 
con 

Gln1230Term 
CAG-TAG 


A T" A"T*/-*T/">- V~\T* A A A/^ A OTO A A ATAr^OTAOAOArtrvi V /"X A "T* /"^T A 

CATATGTCTTCAAGCAGTGAGMTACGTCCACACCTTCAT 

ATYSPP A AfS A f^f^P A CZ A ATP A ^OTPP ATPP A rTTPT^r A P A A CI 

TAGAAGTGGTCAGCCTCAAAGGCTGCCACITGCAAG 


1661 


CTTGCAAGTGGCAGCCTTTGAGGCTGACCACTTCTACTCTGT 
GGACaAAC 1 ooATObAbC T GATl CTGCCTuTTGGCATTAGATG 
AAGGTGTGGACGTATTCTCACTGCTTGAAGACATATG 


1662 


GGCAGAATCAGCTCCAT 


1663 


ATGGAGCTGATTCTGCC 


A A J 

1664 


coli 

Cys1249Term 
TGC-TGA 


TCARnTnCATnnAAnTTnTCrAnARAQTAnAAnTQQTPAnPP 
TCAAAAGGCTGCCACTTGCAAAGTTTCTTCTATTAACCAAGAA 
ACAATACAGACTTATTGTGTAGAAGATACTCCAATA 


1 QUO 


TATTGGAGTATCTTCTACACAATAAGTCTGTATTGTTTCTTGGT 
TAATAGAAGAAACTTTGCAAGTGGCAGCC'1 1 T I GAGGCTGACC 
ACTTCTACTCTGTGCAGAACTTGGATGGAGCTGA 


1666 


GCCACTTGCAAAGTTTC 


1667 




GAAAU 1 T 1 GCAAG 1 GGC 


1668 


Adenomatous polyposis 
coli 

Cys1270Term 
TGT-TGA 


AGTTTCTTCTATTAACCAAGAAACAATACAGACTTATTGTGTAG 
AAGATACTCCAATATG II 1 1 1 CAAGATGTAGTTCATTATCATCT 
TTGTCATCAGCTGAAGATGAAATAGGATGTAAT 


1669 


ATTACATCCTATTTCATCTTCAGCTGATGACAAAGATGATAATG 
AACTACATCTTGAAAAACATATTGGAGTATCTTCTACACAATAA 
GTCTGTATTG 1 1 1 CTTGGTTAATAGAAGAAACT 


1670 


CCAAIAIGTI 1 1 ICAAG 


1671 


/"\"| 1 /"*\ A AAA * A T A 

CTTGAAAAACATATTGG 


1672 


Adenomatous polyposis 
coli 

Ser1276Term 
TCA-TGA 


AAGAAACAATACAGACTTATTGTGTAGAAGATACTCCAATATGT 
1 1 I 1 CAAGATGTAGTTCATTATCATCTTTGTCATCAGCTGAAGA 
TGAAATAGGATGTAATCAGACGACACAGGAAGC 


1673 


GCTTCCTGTGTCGTCTGATTACATCCTATTTCATCTTCAGCTG 

ATGACAAAGATGATAATGAACTACATCTTGAAAAACATATTGGA 

GTATCTTCTACACAATAAGTCTGTATTGTTTCTT 


1674 


ATGTAGTTCATTATCAT 


1675 


A T/""* A T A A T/^ A A /"NT AAA T 

ATGATAATGAACTACAT 


1676 


Adenomatous polyposis 
coli 

Glu1286Term 
GAA-TAA 


AATA/^T/^/^ A ATAT/^I 1 "1 1 I 1 AA A /*> ATAT A AT l*/-S A'T'I ' A T/N ATA 1 'l 1 

GATACTCCAATATG rTTTl CAAGATGTAGTTCATTATCATC 1 1 1 
GTCATCAGCTGAAGATGAAATAGGATGTAATCAGACGACACA 
GGAAGCAGATTCTGCTAATACCCTGCAAATAGCAG 


1677 


CTGCTATTTGCAGGGTATTAGCAGAATCTGCTTCCTGTGTCGT 
CTGATTACATCCTATTTCATCTTCAGCTGATGACAAAGATGATA 
ATGAACTACATCTTGAAAAACATATTGGAGTATC 


1678 


CTGAAGATGAAATAGGA 


1679 


TCCTATTTCATCTTCAG 


1680 



WO 01/73002 



-144- 



PCT/US01/09761 



CKnical Phenotype & 
Mutation 


Correcting Oligos 






Adenomatous polyposis 
coli 

Gln1294Term 
CAG-TAG 


IbiAGI IUAI IAIGAIUI I IblUAIUAbCIGAAGAIGAAATAGG 
ATGTAATCAGACGACACAGGAAGCAGATTCTGCTAATACCCTG 
CAAATAGCAGAAATAAAAGAAAAGATTGGAACTA 


1681 


IAGI ICCAAICI 1 1 1 CI I I IAI 1 1 CI GUI Al I IGCAGGGIATTA 
GCAGAATCTGCTTCCTGTGTCGTCTGATTACATCCTATTTCAT 
CTTCAGCTGATGACAAAGATGATAATGAACTACA 


1682 


AGACGACACAGGAAGCA 


1683 


TGCTTCCTGTGTCGTCT 


1684 


Predisposition to, 
association with, 
colorectal cancer 
He1307Lys 
ATA-AAA 


TAnGATGTAATPAGAPfiAPAPAPnAAPPAf5ATTPTT5PTAATAP 

CCTGCAAATAGCAGAAATAAAAGAAAAGATTGGAACTAGGTCA 
GCTGAAGATCCTGTGAGCGAAGTTCCAGCAGTGTC 


1 000 


GACACTGCTGGAACTTCGCTCACAGGATCTTCAGCTGACCTA 
GTTCCAATCT'1 1 101 1 1 IAI 1 1 CTGCTATTTGCAGGGTATTAGC 
AGAATCTGCTTCCTGTGTCGTCTGATTACATCCTA 


1686 


AGCAGAAATAAAAGAAA 


1687 


1 1 ICI 1 1 IAI 1 ICIGCI 


1688 


Adenomatous polyposis 
coli 

Glu1309Term 
GAA-TAA 


/*"\ f~\ a a /— \ AAA A A ™T~ A A A 1 f ' A 'I l'^VT*/">~I" A A A A "T" A /""NT* /"^ a a — r- « 

OOAAbAAALAAIAUAbALI IAI 1 bl bl AbAAGATACTCCAATA 
TG 1 1 1 1 1 CAAGATGTAGTTCATTATCATCTTTGTCATCAGCTGA 
AGATGAAATAGGATGTAATCAGACGACACAGGAA 


1689 


TTCCTGTGTCGTCTGATTACATCCTATTTCATCTTCAGCTGATG 

A AAA A T/"^ ATA A "TY^ A A A /"> A *TV***n"/*> A A A A A A "T* A T'l'/*\^ A /""VT A 

ALAAAbATCjATAATGAACTACATCTTGAAAAACATATTGGAGTA 
TCTTCTACACAATAAGTCTGTATTGTTTCTTGG 


1690 


AGATGTAGTTCATTATC 


1691 


GATAATGAACTACATCT 


1692 


Predisposition to 
uoioreciai uancer 
Glu1317Gln 
GAA-CAA 


GATTCTGCTAATACCCTGCAAATAGCAGAAATAAAAGAAAAGA 
1 1 bbAAo 1 Abb 1 bAbb 1 UAAbA 1 Lb 1 b 1 bAGCGAAbTTCCAG 
CAGTGTCACAGCACCCTAGAACCAAATCCAGCAGAC 


1693 


GTCTGCTGGATTTGGTTCTAGGGTGCTGTGACACTGCTGGAA 
bl 1 bbO 1 bAOAbbATb IT CAGCTGACCTAGTTCCAATC 1 1 1 IC 
1 1 1 lATTTCTGCTATTTGCAGGGTATTAGCAGAATC 


1694 


GGTCAGCTGAAGATCCT 


1695 


AGGATCTTCAGCTGACC 


1696 


Adenomatous polyposis 

COM 

Gln1328Term 
CAG-TAG 


AAA /""*♦ A A A A A "TT /"> /""N A A /™*~TT A /"> /""NT"/"** a /"\~*r /"n a A /"n A TrvrvTATA a /-\/^ "" 

AAAGAAAAGATTGGAACTAGGTCAGCTGAAGATCCTGTGAGC 

OA ArTTf v r'APPAPTPTrA/*A^Ar , ^ATAPA a A A ATAPA^ 

bAAb 1 1 LLAbLAb 1 b 1 bACAbLALLbTAbAALCAAATLCAGC 
AGACTGCAGGGTTCTAGTTTATCTTCAGAATCAGCCA 


1697 


TGGCTGATTCTGAAGATAAACTAGAACCCTGCAGTCTGCTGG 
ATTTGGTTCTAGGGTGCTGTGACACTGCTGGAACTTCGCTCA 
CAGGATCTTCAGCTGACCTAGTTCCMTCTTTTCTTT 


1698 


CAGTGTCACAGCACCCT 


1699 


AGGGTGCTGTGACAPTG 


1700 



WO 01/73002 
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CFtnicaf Fhenotype & 




j SEQ ID 


MiiiaHciii 

1*1 U LCtUwJ 1 


Correcting Oiigos 




Adenomatous polyposis 

COK 

Gln1338Term 


/"X AT/^/^T/^TO A /^*r^/~* A A nTTOr* A /"^f* A f V 1 AXT ax A A /"X AX A /"X/"X AXT" A ax"a 

bA 1 UU 1 b 1 bAbUbAAb 1 1 UUAbUAb 1 b I OAbAbOAGCCTAGA 

A HHA A A THHA flHA CI A OTClf* A f^Hf^TTHTA PI 1 1 A TrTTP AfA AT 
AUoMmM i UOAoUAbAU 1 bLrAbbb I I U 1 Ab 1 I I A I O I 1 OAbAA 1 

CAGCCAGGCACAAAGCTGTTGAAI 1 1 ICTTCAGGAG 


1701 


CAG-TAG 


CTCCTGAAGAAAATTCAACAGCTTTGTGCCTGGCTGATTCTGA 
AbA 1 AAAC 1 AbAAbbb FGCAGTCTCjCTGGA 1 1 IGGTTCTAGG 
GTGCTGTGACACTGCTGGAACTTCGCTCACAGGATC 


1702 




GCAGACTGCAGGGTTCT 


1703 




AGAACCCTG C AGTCTGC 


1704 


Adenomatous polyposis 
coli 

Leu1342Term 


AAGTTCCAGCAGTGTCACAGCACCCTAGAACCAAATCCAGCA 
GACTGCAGGGTTCTAGTTTATCTTCAGAATCAGCCAGGCACAA 
AGCTGTTGAA 1 1 1 1 CTTCAGGAGCGAAATCTCCCTC 


1705 


TTA-TAA 


GAGGGAGATTTCGCTCCTGAAGAAAATTCAACAGCTTTGTGC 
CTGGCTGATTCTGAAGATAAACTAGAACCCTGCAGTCTGCTG 
GATTTGGTTCTAGGGTGCTGTGACACTGCTGGAACTT 


1706 




TTCTAGTTTATCTTCAG 


1707 




CTGAAGATAAACTAGAA 1 


1708 


Adenomatous polyposis 
coli 

Arg1348Trp 
AGG-TGG 


CAGCACCCTAGAACCAAATCCAGCAGACTGCAGGGTTCTAGT 
TTATCTTCAGAATCAGCCAGGCACAAAGCTGTTGAAI 1 1 ICTT 
CAGGAGCGAAATCTCCCTCCCGAAAGTGGTGCTCAG 


1709 




CTGAGCACCACTTTCGGGAGGGAGATTTCGCTCCTGAAGAAA 
ATTCAACAGCTTTGTGCCTGGCTGATTCTGAAGATAAACTAGA 
ACCCTGCAGTCTGCTGGATTTGGTTCTAGGGTGCTG j 


1710 




AATCAGCCAGGCACAAA 


1711 


====== 


TTTGTGCCTGGCTGATT 


1712 


Adenomatous polyposis 

COIl 

Gly1357Term 


/"XT /"X /X A AX /"X ATT AX""t™ A AX I 1 1" 1 A "T* AX' 1 I I ■ AX A Ax A A *T" Av a Ax ax a ax ax ^x a ax a a a >»"x 

0 1 bOAbbb 1 TUrAbTTTATCTTCAGAATCAGCCAGGCACAAAG 
U 1 b 1 1 bAA 1 II 1 0 1 1 UAobAbObAAA 1 U 1 ULU 1 L/bUbAAAb 1 b 

GTGCTCAGACACCCCAAAGTCCACCTGAACACTAT 


1713 ! 


GGA-TGA 


ATAGTGTTCAGGTGGACTTTGGGGTGTCTGAGCACCACTTTC 

(^^r*Ar v ^r v Ar , ATTTr*^Tr i / v T^ A A A A A ATTP AArtA /%rt-n — rr~*T 

bbbAbbbAbA 1 1 1 bbb 1 bb 1 bAAbAAAA 1 1 bAAbAbb 1 1 1 GT 

GCCTGGCTGATTCTGAAGATAAACTAGAACCCTGCAG 


1714 




1 1 ICI ICAGGAGCGAAA 


1715 




1 '1 1 O/^PTr^PTP A A AAA 

1 1 I CGCTCCTGAAGAAA 


1716 


Adenomatous polyposis 
coli 

Gln1367Term 


AX AX A AX AX AX A AX AAA AXAXT/-* 1 'T*/X A A 1 ]"I ' | AXT" I AX A AXAX A AXAXAX AAA T AXT AXAX 

UOAbbUAOAAAbU 1 b 1 1 bAA I 1 1 1 0 1 1 OAbbAbbbAAA IblOU 
b 1 bLbbAAAb 1 bb 1 bb 1 CAbAGACbCbAAAbTCCACCTGAAC 
ACTATGTTCAGGAGACCCCACTCATGTTTAGCAGAT 


1717 


CAG-TAG 


ATCTGCTAAACATGAGTGGGGTCTCCTGAACATAGTGTTCAG 

GTGGACTTTGGGGTGTCTGAGCACCACTTTCGGGAGGGAGAT 

TTCGCTCCTGAAGAAAATTCAACAGCTTTGTGCCTGG 


1718 




GTGGTGCTCAGACACCC 


1719 




GGGTGTCTGAGCAOOAC 


1720 



WO 01/73002 



-146- 



PCT/US01/09761 



Clnical Phenotype & 




Correcting Gitgos 


SEQID 

kin. 


Adenomatous polyposis 
coli 

Lys1370Term 
AAA-TAA 


AAAGCTGTTGAA I I I I CI I CAGGAGCGAAATCTCCCTCCAAAA 
GTGGTGCTCAGACACCCAAAAGTCCACCTGAACACTATGTTC 
AGGAGACCCCACTCATGTTTAGCAGATGTACTTCTG 


1721 


CAGAAGTACATCTGCTAAACATGAGTGGGGTCTCCTGAACATA 
GTGTTCAGGTGGACTTTTGGGTGTCTGAGCACCAC I IT I GGA 
GGGAGATTTCGCTCCTGAAGAAAATTCMCAGCTTT 


1722 


AGACACCCAAAAGTCCA 


1723 


TGGACTTTTGGGTGTCT 


1724 


Adenomatous polyposis 

COll 

Ser1392Term 
TCA-TAA 


CACCTGAACACTATGTTCAGGAGACCCCACTCATGTTTAGCA 
GATGTACTTCTGTCAGTTCACTTGATAG 1 1 1 IGAGAGTCGTTC 
GATTGCCAGCTCCGTTCAGAGTGAACCATGCAGTGG 


1725 


CCACTGCATGGTTCACTCTGAACGGAGCTGGCAATCGAACGA 
CTCTCAAAACTATCAAGTGMCTGACAGAAGTACATCTGCTAA 
ACATGAGTGGGGTCTCCTGAACATAGTGTTCAGGTG 


1726 


TGTCAGTTCACTTGATA 


1727 


TATCAAGTGAACTGACA 


1728 


Adenomatous polyposis 

_ _ ir 

COll 

Ser1392Term 
TCA-TGA 


CACCTGAACACTATGTTCAGGAGACCCCACTCATGTTTAGCA 
GATGTACTTCTGTCAGTTCACTTGATAG 1 1 1 IGAGAGTCGTTC 
GATTGCCAGCTCCGTTCAGAGTGAACCATGCAGTGG 


1729 


CCACTGCATGGTTCACTCTGAACGGAGCTGGCAATCGAACGA 
CTCTCAAAACTATCAAGTGAACTGACAGAAGTACATCTGCTAA 
ACATGAGTGGGGTCTCCTGAACATAGTGTTCAGGTG 


1730 


TGTCAGTTCACTTGATA 


1731 


TATCAAGTGAACTGACA j 


1732 


Adenomatous polyposis 

COll 

Glu1397Term 
GAG-TAG 


GTTCAGGAGACCCCACTCATGTTTAGCAGATGTACTTCTGTCA 
GTTCACTTGATAGTTTTGAGAGTCGTTCGATTGCCAGCTCCGT 
TCAGAGTGAACCATGCAGTGGAATGGTAGGTGGCA 


1733 


TGCCACCTACCATTCCACTGCATGGTTCACTCTGAACGGAGC 

TGGCAATCGAACGACTCTCAAAACTATCAAGTGAACTGACAGA 

AGTACATCTGCTAAACATGAGTGGGGTCTCCTGAAC 


1734 


AIAGI 1 1 IGAGAGICGI 


1735 


ACGACTCTCAAAACTAT 


1736 


Adenomatous polyposis 
coli 

Lys1449Term 
AAG-TAG 


CAAACCATGCCACCAAGCAGAAGTAAAACACCTCCACCACCT 

CCTCAAACAGCTCAAACCAAGCGAGAAGTACCTAAAAATAAAG 

CACCTACTGCTGAAAAGAGAGAGAGTGGACCTAAGC 


1737 


GUI IAGGICCACICICICICI 1 1 1 CAGCAG 1 AGG 1 GC 1 1 IAI 1 
TTTAGGTACTTCTCGCTTGGTTTGAGCTG 1 1 IGAGGAGGTGGT 
GGAGGTGTTTTACTTCTGCTTGGTGGCATGGTTTG 


1738 


CTCAAACCAAGCGAGAA 


1739 


1 ICICGCMGGI 1 IGAG 


1740 


Adenomatous polyposis 
coli 

Arq1450Term 


ACCATGCCACCAAGCAGAAGTAAAACACCTCCACCACCTCCT 

CAAACAGCTCAAACCAAGCGAGAAGTACCTAAAAATAAAGCAC 

CTACTGCTGAAAAGAGAGAGAGTGGACCTAAGCAAG 


1741 



CGA-TGA 



WO 01/73002 



-147- 



PCT/US01/09761 



Clinicaf Phenotype & 
Mutation 


Correcting Oligos 


SEQ ID 

NO; 




CI IGCI IAGGICCACICICICICI I I ICAGCAGI AGGIGCI 1 1 

A 1 1 1 1 1 MOO 1 MO 1 lOi uUU 1 1 OO 1 1 1 VJnOU lOI 1 1 OrvOOAAOO 1 

GGTGGAGGTG 1 1 1 1 ACTTCTGCTTGGTGGCAT GGT 


1742 


AAACCAAGCGAGAAGTA 


1743 


T A PTTPTPfl PTTf^PlTTT 
1 AO 1 1 O 1 1 1 1 1 1 


I / HH 


Adenomatous polyposis 

rnii 

Ser1503Term 
TCA-TAA 


p A fl A Tr^CTOi AT A PTTT ATT A P ATTTTf^P P A P A A A fTT A PTP P 
OAoA 1 OU 1 OA 1 II 1 A 1 1 AOA 1 1 1 1 oOOAOooAAAo 1 AO 1 

AGATGGAT 1 II CTTGTTCATCCAGCCTGAGTGCTCTGAGCCTC 
GATGAGCCAI 1 IATACAGAAAGATGTGGAATTAAG 


MAR 
I / HO 


CTTAATTCCACATCTTTCTGTATAAATGGCTCATCGAGGCTCA 

^Ar^PAPTPA^f^PT^nATCAAPAAf^AAAATPPATPTf^AfTTAP 
oAoUALr 1 UAooL/ 1 OOA 1 oAAuAAoAAAA 1 UUM 1 U 1 OOAo 1 ALr 

TTTCCGTGGCAAAATGTAATAAAGTATCAGCATCTG 


1746 


TTCTTGTTCATCCAGCC 


1747 


GGCTGGATGAACAAGAA 


1748 


Adenomatous polyposis 
coli 

Gln1529Term 
CAG-TAG 


CTGAGCCTCGATGAGCCATTTATACAGAAAGATGTGGAATTAA 
GAATAATGCCTCCAGTTCAGGAAAATGACAATGGGAATGAAAC 
AGAATCAGAGCAGCCTAAAGAATCAAATGAAAACC 


1749 


GGI 1 1 ICAI 1 IGAI ICI 1 IAGGCIGCICIGAI ICIGI 1 ICAI IC 
CCATTGTCAI 1 1 1 CCTGAACTGGAGGCATTATTCTTAATTCCAC 
ATCTTTCTGTATAAATGGCTCATCGAGGCTCAG 


1750 


CTCCAGTTCAGGAAAAT 


1751 


Al 1 1 rCCTGAACTGGAG 


1752 


Adenomatous polyposis 
coli 

TCA-TAA 


ATGTGGAATTAAGAATAATGCCTCCAGTTCAGGAAAATGACAA 

TGGGAATGAAACAGAATCAGAGCAGCCTAAAGAATCAAATGAA 

AACCAAGAGAAAGAGGCAGAAAAAACTATTGATTC 


1753 




GAAICAAIAGI 1 1 1 1 ICIGGCICI 1 ICICI IGGI 1 1 ICAI 1 IGA 

TTP 1 1 1 APf^PTPPTPTO, ATTPT^ 1 \ 1 PATTPPP ATTPTP ATI TT 
1 1 U 1 II Abbl/ 1 bw 1 U 1 oA 1 1 U 1 o 1 1 1 L/A 1 1 UUUA 1 1 o I OA MM 

CCTGAACTGGAGGCATTATTCTTAATTCCACAT 


1754 


AACAGAATCAGAGCAGC 


1755 


<"SPTf5PTPTf2 ATTPT(TTT 
Ijli 1 1 V_» 1 OA 1 IlilUl 1 


1 / DO 


Adenomatous polyposis 
noli 

Ser1567Term 
TCA-TGA 


AAAACCAAGAGAAAGAGGCAGAAAAAACTATTGATTCTGAAAA 

GGACCTATTAGATGATTCAGATGATGATGATATTGAAATACTA 

GAAGAATGTATTATTTCTGCCATGCCAACAAAGTC 


1757 


GACTTTGTTGGCATGGCAGAAATAATACATTCTTCTAGTATTTC 
AATATPATrATrATPTRAATPATrTAATArsnTrri 1 1 IPAHAAT 

CAATAGI IMI ICIGGCICI 1 ICICI IGGI 1 1 1 


1758 


AGATGATTCAGATGATG 


1759 


CATCATCTGAATCATCT 


1760 


Adenomatous polyposis 
coli 

Asp1822Val 


AGAGAGI 1 1 1 CTCAGACAACAAAGATTCAAAGAAACAGAA 1 1 1 
GAAAAATAATTCCAAGGACTTCAATGATAAGCTCCCAAATAAT 
GAAGATAGAGTCAGAGGAAGI 1 1 IGCI 1 1 IGATTC 


1761 



GAC-GTC 



WO 01/73002 



PCT/US01/09761 



-148- 



Clinical Phenotype & 


Correcting Oiigos 




Mutation 


HO: 




GAATCAAAAGCAAAACTTCCTCTGACTCTATCTTCATTATTTGG 
GAGCTTATCATTGAAGTCCTTGGAATTA I I I 1 1 CAAATTCTGTT 
TCI I I GAATCTTTGTTGTCTGAGAAAACTCTCT 


1762 




TTCCAAGGACTTCAATG 


1763 




CATTGAAGTCCTTGGAA 


1764 


Adenomatous polyposis 
coli 

Leu2839Phe 


AAAACTGACAGCACAGAATCCAGTGGAACCCAAAGTCCTAAG 

CGCCATTCTGGGTCTTACCTTGTGACATCTGTTTAAAAGAGAG 

GAAGAATGAAACTAAGAAAATTCTATGTTAATTACA 


1765 


CTT-TTT 


TGTMTTMCATAGMTTTTCTTAGTTTCATTCTTCCTCTCTTTT 
AAACAGATGTCACAAGGTAAGACCCAGAATGGCGCTTAGGAC 
TTTGGGTTCCACTGGATTCTGTGCTGTCAGTTTT 


1766 




GGTCTTACCTTGTGACA 


1767 




TGTCACAAGGTAAGACC 


1768 



EXAMPLE 12 
Parahemophilia - Factor V Deficiency 

Deficiency in clotting Factor V is associated with a lifelong predisposition to thrombosis. 
The disease typically manifests itself with usually mild bleeding, although bleeding times and clotting 
times are consistently prolonged. Individuals that are heterozygous for a mutation in Factor V have 
lowered levels of factor V but probably never have abnormal bleeding. A large number of alleles with a 
range of presenting symptoms have been identified. The attached table discloses the correcting 
oligonucleotide base sequences for the Factor V oligonucleotides of the invention. 



Table 19 

Factor V Mutations and Genome-Correcting Oliqos 



Clinical Phenotype & 
Mutation 


Correcting Oiigos 


$Eai0 




NO: 


Factor V deficiency 

Ala221Val 

GCC-GTC 


TTGACTGMTGCTTATTTTGGCCTGTGTCTCTCCCTCTTTCTCA 
GATATAACAGTTTGTGCCCATGACCACATCAGCTGGCATCTGC 
TGGGAATGAGCTCGGGGCCAGAATTATTCTCCAT 


4340 




ATGGAGAATAATTCTGGCCCCGAGCTCATTCCCAGCAGATGC 

CAGCTGATGTGGTCATGGGCACAAACTGTTATATCTGAGAAAG 

AGGGAGAGACACAGGCCAAAATAAGCATTCAGTCAA 


1769 




AGTTTGTGCCCATGACC 


1770 




GGTCATGGGCACAAACT 


1771 


Thrombosis 
Arg306Gly 


TGTCCTAACTCAGCTGGGATGCAGGCTTACATTGACATTAAAA 
ACTGCCCAAAGAAAACCAGGAATCTTAAGAAAATAACTCGTGA 


1772 



WO 01/73002 



-149- 



PCT/US01/09761 



CHnicaf Phenotype & 
Mutation 




NO: 




TGAAGTATTCCCACCTCTTCATGTGCCGCCTCTGCTCACGAGT 
TAI 1 1 ICI IAAGAI ICCIGGI 1 1 ICI 1 IGGGCAGI 1 1 1 IAATGT 
CAATGTAAGCCTGCATCCCAGCTGAGTTAGGACA 


1773 


AGAAAACCAGGAATCTT 


1774 


AAGATTCCTGGTTTTCT 


1775 


Thrombosis 

Arg306Thr 

AGG-ACG 


GTCCTAACTCAGCTGGGATGCAGGCTTACATTGACATTAAAAA 
CTGCCCAAAGAAAACCAGGAATCTTAAGAAAATAACTCGTGAG 
CAGAGGCGGCACATGAAGAGGTGGGAATACTTCAT 


1776 


ATGAAGTATTCCCACCTCTTCATGTGCCGCCTCTGCTCACGA 
GTTATTTTCTTMGATTCCTGGTTTTCTTTGGGCAG N ITIAAT 
GTCAATGTAAGCCTGCATCCCAGCTGAGTTAGGAC 


1777 


GAAAACCAGGAATCTTA 


1778 


IAAGAI ICCIGGI 1 1 IC 


1779 


Increased Risk 
i nromDosis 
Arg485Lys 
AGA-AAA 


CCACAGAAAATGATGCCCAGTGCTTAACAAGACCATACTACAG 
1 bAUo 1 bbMOA 1 OA 1 bAbAoAUA 1 UbUU 1 L> 1 bbbU 1 AA 1 Abb 

ACTACTTCTAATCTGTAAGAGCAGATCCCTGGACAG 


1780 


CTGTCCAGGGATCTGCTCTTACAGATTAGAAGTAGTCCTATTA 
GCGCAGAGGCGATGTCTCTCATGATGTCCACGTCACTGTAGT 
ATGGTCTTGTTAAGCACTGGGCATCAI 1 1 ICTGTGG 


1781 


CATCATGAGAGACATCG 


1782 


CGATGTCTCTCATGATG 


1783 


Increased Risk 
Thrombosis 
Arg506Gln 
CGA-CAA 


ACATCGCCTCTGGGCTAATAGGACTACTTCTAATCTGTAAGAG 
CAGATCCCTGGACAGGCGAGGAATACAGGTA 1 1 1 1 GTCCTTG 
AAGTAACCTTTCAGAAATTCTGAGAATTTCTTCTGG 


1784 


CCAGAAGAAATTCTCAGAATTTCTGAAAGGTTACTTCAAGGAC 

AAA ATA OOTAT ATT^PTr^Or'TOTP^ AA/^P ATATOOTATT A n A 

AAAATACCTGTATTCCTCGCCTGTCCAGGGATCTGCTCTTACA 
GATTAGAAGTAGTCCTATTAGCCCAGAGGCGATGT 


1785 


GGACAGGCGAGGAATAC 


1786 


GTATTCCTCGCCTGTCC 1 


1787 


Factor V Deficiency 
Argouo i erm , 
CGA-TGA 


/""\ a A TOA^r^TOTn^O/^T A A "T" A A /"^T A /*^"r "1 /~\~T~ A A ~T* /~*^T /~\~T~ A A /"^ A 

GACATCGCCTCTGGGCTAATAGGACTACTTCTAATCTGTAAGA 

ol/AoA 1 Lrl/0 1 UbAUAUUUvjAooAA J AOAUo 1 A 1 1 J J U J UU l J 

GAAGTAACCTTTCAGAAATTCTG AGAA 1 1 ICTTCTG 


1788 


CAGAAGAAATTCTCAGAATTTCTGAAAGGTTACTTCAAGGACA 

A A ATA ^OTPT A TTO/^TP^ ^/^T/^T/^A A A A ATOT/^r»TOTT A A A 

AAATACCTGTATTCCTCGCCTGTCCAGGGATCTGCTCTTACAG 
ATTAGAAGTAGTCCTATTAGCCCAGAGGCGATGTC 


1789 


TGGACAGGCGAGGAATA 


1790 


TATTCCTCGCCTGTCCA 


1791 


Thrombosis 

Arg712Term 

CGA-TGA 


AGTGATGCTGACTATGATTACCAGAACAGACTGGCTGCAGCA 
TTAGGMTCAGGTCATTCCGAAACTCATCATTGAATCAGGAAG 
AAGAAGAGTTCAATCTTACTGCCCTAGCTCTGGAGA 


1792 


TCTCCAGAGCTAGGGCAGTAAGATTGAACTCTTCTTCTTCCTG 
ATTCAATGATGAGTTTCGGAATGACCTGATTCCTAATGCTGCA 
GCCAGTCTGTTCTGGTAATCATAGTCAGCATCACT 


1793 


GGTCATTCCGAAACTCA 


1794 



WO 01/73002 



-150- 



PCT/US01/09761 



CHnicaf Phenotype & 
Mutation 


Correcting Oligos 


■Hen 

NO: 




TGAGTTTCGGAATGACC 


1795 


Thrombosis 
His1299Arg 
CAT-CGT 


TCAGTCAGACAAACC 1 1 I CCCCAGCCCTCGGTCAGATGCCCA 
1 1 I CTCCAGACCTCAGCCATACAACCCTTTCTCTAGACTTCAG 
CCAGACAAACCTCTCTCCAGAACTCAGTCAAACAAA 


1796 


TTTGTTTGACTGAGTTCTGGAGAGAGGTTTGTCTGGCTGAAGT 
CTAGAGAMGGGTTGTATGGCTGAGGTCTGGAGAAATGGGCA 
TCTGACCGAGGGCTGGGGAAAGGTTTGTCTGACTGA I 


1797 


CCTCAGCCATACAACCC 


1798 


GGGTTGTATGGCTGAGG 


1799 



EXAMPLE 13 
Hemophilia - Factor VIII Deficiency 

The attached table discloses the correcting oligonucleotide base sequences for the 
Factor VIII oligonucleotides of the invention. 



Table 20 

Factor VIII Mutations and Genome-Correcting Oligos 



Clinical Phenotype & 
Mutation 


Correcting Oligos 


lilliili 

NO: 




Haemophilia A 

Tyr5Cys 

TAC-TGC 


AGCICICCACCIGCI ICI I ICIGIGCCI 1 1 IGCGAI ICIGCI I 

TAGTGCCACCAGAAGATACTACCTGGGTGCAGTGGAACTGTC 

ATGGGACTATATGCAAAGTGATCTCGGTGAGCTGCC 


1800 




GGCAGCTCACCGAGATCACTTTGCATATAGTCCCATGACAGT 
TCCACTGCACCCAGGTAGTATCTTCTGGTGGCACTAAAGCAG 
AATCGCAAAAGGCACAGAAAGAAGCAGGTGGAGAGCT 


1801 




CAGAAGATACTACCTGG 


1802 




CCAGGTAGTATCTTCTG 


1803 


Haemophilia A 

Leu7Arg 

CTG-CGG 


CCACCIGCI ICI I ICIGIGCCI I I IGCGAI ICIGCI I IAGIGC 
CACCAGAAGATACTACCTGGGTGCAGTGGAACTGTCATGGGA 
CTATATGCAAAGTGATCTCGGTGAGCTGCCTGTGGA 


1804 




TCCACAGGCAGCTCACCGAGATCACTTTGCATATAGTCCCAT 
GACAGTTCCACTGCACCCAGGTAGTATCTTCTGGTGGCACTA 
AAGCAGAATCGCAAAAGGCACAGAAAGAAGCAGGTGG 


1805 




ATACTACCTGGGTGCAG 


1806 




CTGCACCCAGGTAGTAT 


1807 


Haemophilia A 

Ser(-1)Arg 

AGTg-AGG 


AGTCATGCAAATAGAGCTCTCCACCTGCTTCTTTCTGTGCCTT 

TTGCGATTCTGCTTTAGTGCCACCAGAAGATACTACCTGGGT 

GCAGTGGAACTGTCATGGGACTATATGCAAAGTGAT 


1808 



WO 01/73002 



-151- 



PCT/US01/09761 



CKnicafPhenotype& 
Mutation 


Correcting Oitgos • : 


SEQ ID 

NO: 




ATCACTTTGCATATAGTCCCATGACAGTTCCACTGCACCCAG 
GTAGTATCTTCTGGTGGCACTAAAGCAGAATCGCAAAAGGCA 
CAGAAAGAAGCAGGTGGAGAGCTCTAl 1 IGCATGACT 


1809 


TGCTTTAGTGCCACCAG 


1810 


CTGGTGGCACTAAAGCA 


1811 


Haemophilia A 

Arg(-5)Term 

gCGA-TGA 


CATTTGTAGCAATAAGTCATGCAAATAGAGCTCTCCACCTGCT 
TCTTTCTGTGCC 1 1 1 1 GCGATTCTGCTTTAGTGCCACCAGAAG 
ATACTACCTGGGTGCAGTGGAACTGTCATGGGACT 


1812 


AGTCCCATGACAGTTCCACTGCACCCAGGTAGTATCTTCTGG 

TGGCACTAAAGCAGAATCGCAAAAGGCACAGAAAGAAGCAGG 

TGGAGAGCTCTATTTGCATGACTTATTGCTACAAATG 


1813 


GCCI 1 1 IGCGAI ICIGC 


1814 


GCAGAATCGCAAAAGGC 


1815 


Haemophilia A 

GluHVal 

GAA-GTA 


1 1 C 1 G 1 GCC 1 1 1 1 GCGAI 1 C 1 GC 1 1 1 AG 1 GCCACCAGAAGA TA 
CTACCTGGGTGCAGTGGAACTGTCATGGGACTATATGCAAAG 
TGATCTCGGTGAGCTGCCTGTGGACGCAAGGTAAAG 


1816 


CTTTACCTTGCGTCCACAGGCAGCTCACCGAGATCACTTTGC 

ATATAGTCCCATGACAGTTCCACTGCACCCAGGTAGTATCTTC 

TGGTGGCACTAAAGCAGAATCGCAAAAGGCACAGAA 


1817 


TGCAGTGGAACTGTCAT 


1818 


ATGACAGTTCCACTGCA 


1819 


Haemophilia A 

Trp14Gly 

aTGG-GGG 


CTTTTGCGATTCTGCTTTAGTGCCACCAGAAGATACTACCTGG 

GTGCAGTGGAACTGTCATGGGACTATATGCAAAGTGATCTCG 

GTGAGCTGCCTGTGGACGCAAGGTAAAGGCATGTCC 


1820 




GGACATGCCTTTACCTTGCGTCCACAGGCAGCTCACCGAGAT 

CACTTTGCATATAGTCCCATGACAGTTCCACTGCACCCAGGT 

AGTATCTTCTGGTGGCACTAAAGCAGAATCGCAAAAG 


1821 


AACTGTCATGGGACTAT 


1822 


ATAGTCCCATGACAGTT 


1823 


Haemophilia A 

Tyr46Term 

TACa-TAA 


TTCACGCAGA 1 1 1 CC 1 CCTAGAGTGCCAAAATC 1 1 1 1 CCATTC ! 
AACACCTCAGTCGTGTACAAAAAGACTCTGTTTGTAGAATTCA 
CGGATCACCI 1 1 1 CAACATCGCTAAGCCAAGGCCA 


1824 


TGGCCTTGGCTTAGCGATGTTGAAAAGGTGATCCGTGAATTC 
TACAAACAGAGTC 1 1 1 1 1 GTACACGACTGAGGTGTTGAATGGA 
AAAGAI 1 1 1 GGCACTCTAGGAGGAAATCTGCGTGAA 


1825 


GTCGTGTACAAAAAGAC 


1826 


GICI 1 1 1 IGIACACGAC 


1827 


Haemophilia A 

Asp56Glu 

GATc-GAA 


ATCTTTTCCATTCAACACCTCAGTCGTGTACAAAAAGACTCTG 
TTTGTAGAATTCACGGATCACCTTTTCAACATCGCTAAGCCAA 
GGCCACCCTGGATGGGTAATGAAAACAATGTTGAA 


1828 



WO 01/73002 



-152- 



PCT/US01/09761 



Clinical Phenotype & 


uorrecung uiigos 


SEQfD 


Mutation 


NO: 




TTCMCATTGTTTTCATTACCCATCCAGGGTGGCCTTGGCTTA 
GCGATGTTGAAAAGGTGATCCGTGAATTCTACAAACAGAGTC 


1829 




Nil 1 GTACACGACTGAGGTGTTGAATGGAAAAGAT 






IICACGGAICACCIIII 


1830 




AAAAGGTGATCCGTGAA 


1831 


Haemophilia A 

Gly73Val 

GGT-GTT 


TTCTGGAGTACTATCCCCAAGTAACCTTTGGCGGACATCTCAT 

TCTTACAGGTCTGCTAGGTCCTACCATCCAGGCTGAGGTTTA 

TGATACAGTGGTCATTACACTTAAGAACATGGCTTC 


1832 




GAAGCCATGTTCTTAAGTGTAATGACCACTGTATCATAAACCT 
CAGCCTGGATGGTAGGACCTAGCAGACCTGTAAGAATGAGAT 
GTCCGCCAAAGGTTACTTGGGGATAGTACTCCAGAA 


1833 




TCTGCTAGGTCCTACCA 


1834 




TGGTAGGACCTAGCAGA 


1835 


Haemophilia A 

Glu79Lys 

tGAG-AAG 


CAAGTAACCTTTGGCGGACATCTCATTCTTACAGGTCTGCTAG 
GTCCTACCATCCAGGCTGAGGTTTATGATACAGTGGTCATTAC 
ACTTAAGAACATGGCTTCCCATCCTGTCAGTCTTC 


1836 




GAAGACTGACAGGATGGGAAGCCATGTTCTTAAGTGTAATGA 
CCACTGTATCATAAACCTCAGCCTGGATGGTAGGACCTAGCA 
GACCTGTAAGAATGAGATGTCCGCCAAAGGTTACTTG 


1837 




TCCAGGCTGAGGTTTAT 


1838 




ATAAACCTCAGCCTGGA 


1839 


Haemophilia A 

Val80Asp 

GTT-GAT 


TAACCTTTGGCGGACATCTCATTCTTACAGGTCTGCTAGGTCC 
TACCATCCAGGCTGAGGTTTATGATACAGTGGTCATTACACTT 
AAGAACATGGCTTCCCATCCTGTCAGTCTTCATGC 


1840 




GCATGAAGACTGACAGGATGGGAAGCCATGTTCTTAAGTGTA 
ATGACCACTGTATCATAAACCTCAGCCTGGATGGTAGGACCT 
AGCAGACCTGTAAGAATGAGATGTCCGCCAAAGGTTA 


1841 




GGCTGAGGTTTATGATA 


1842 




TATCATAAACCTCAGCC 


1843 


Haemophilia A 

Asp82Val 

GAT-GTT 


TTGGCGGACATCTCATTCTTACAGGTCTGCTAGGTCCTACCAT 
CCAGGCTGAGGTTTATGATACAGTGGTCATTACACTTAAGAAC 
ATGGCTTCCCATCCTGTCAGTCTTCATGCTGTTGG 


1844 


i 


CCAACAGCATGAAGACTGACAGGATGGGAAGCCATGTTCTTA 

AGTGTAATGACCACTGTAICATAAACCTCAGCCTGGATGGTA 

GGACCTAGCAGACCTGTAAGAATGAGATGTCCGCCAA 


1845 




GGTTTATGATACAGTGG 


1846 




CCACTGTATCATAAACC 


1847 


Haemophilia A 

Asp82GIy 

GAT-GGT 


TTGGCGGACATCTCATTCTTACAGGTCTGCTAGGTCCTACCAT 
CCAGGCTGAGGTTTATGATACAGTGGTCATTACACTTAAGAAC 
ATGGCTTCCCATCCTGTCAGTCTTCATGCTGTTGG 


1848 



WO 01/73002 



-153- 



PCT/US01/09761 



Clinical Phenotype & 
Mutation 






LrOrreCtiny U 11 90s 


NO: 




CCAACAGCATGAAGACTGACAGGATGGGAAGCCATGTTCTTA 

AGTGTAATGACCACTGTATCATAAACCTCAGCCTGGATGGTA 

GGACCTAGCAGACCTGTAAGAATGAGATGTCCGCCAA 


1849 




GGTTTATGATACAGTGG 


1850 




CCACTGTATCATAAACC 


1851 


Haemophilia A 

Val85Asp 

GTC-GAC 


ATCTCATTCTTACAGGTCTGCTAGGTCCTACCATCCAGGCTGA 

GGTTTATGATACAGTGGTCATTACACTTAAGAACATGGCTTCC 

CATCCTGTCAGTCTTCATGCTGTTGGTGTATCCTA 


1852 




TAGGATACACCAACAGCATGAAGACTGACAGGATGGGAAGCC 

ATGTTCTTAAGTGTAATGACCACTGTATCATAAACCTCAGCCT 

GGATGGTAGGACCTAGCAGACCTGTAAGAATGAGAT 


1853 




TACAGTGGTCATTACAC 


1854 




GTGTAATGACCACTGTA 


1855 | 


Haemophilia A 

Lys89Thr 

AAG-ACG 


CAGGTCTGCTAGGTCCTACCATCCAGGCTGAGGTTTATGATA 
CAGTGGTCATTACACTTAAGAACATGGCTTCCCATCCTGTCA 
GTCTTCATGCTGTTGGTGTATCCTACTGGAAAGCTTC 


1856 




GAAGCTTTCCAGTAGGATACACCAACAGCATGAAGACTGACA 

GGATGGGAAGCCATGTTCTTAAGTGTAATGACCACTGTATCAT 

AAACCTCAGCCTGGATGGTAGGACCTAGCAGACCTG 


1857 




TACACTTAAGAACATGG 


1858 




CCATGTTCTTAAGTGTA 


1859 


Haemophilia A 

Met91Val 

cATG-GTG 


CTGCTAGGTCCTACCATCCAGGCTGAGGTTTATGATACAGTG 
GTCATTACACTTAAGAACATGGCTTCCCATCCTGTCAGTCTTC 
ATGCTGTTGGTGTATCCTACTGGAAAGCTTCTGAGG 


1860 




CCTCAGAAGCTTTCCAGTAGGATACACCAACAGCATGAAGAC 
TGACAGGATGGGAAGCCATGTTCTTAAGTGTAATGACCACTG 
TATCATAAACCTCAGCCTGGATGGTAGGACCTAGCAG 


1861 




TTAAGAACATGGCTTCC 


1862 




GGAAGCCAIGTTCTTAA 


1863 


Haemophilia A 

His94Arg 

CAT-CGT 


CTACCATCCAGGCTGAGGTTTATGATACAGTGGTCATTACACT 
TAAGAACATGGCTTCCCATCCTGTCAGTCTTCATGCTGTTGGT 
GTATCCTACTGGAAAGCTTCTGAGGGTGAGTAAAA 


1864 




TTTTACTCACCCTCAGAAGCTTTCCAGTAGGATACACCAACAG 

CATGAAGACTGACAGGATGGGAAGCCATGTTCTTAAGTGTAA 

TGACCACTGTATCATAAACCTCAGCCTGGATGGTAG 


1865 




GGCTTCCCATCCTGTCA 


1866 




TGACAGGATGGGAAGCC 


1867 


Haemophilia A 

His94Tyr 

cCAT-TAT 


CC 1 ACCA 1 CCAGGC 1 GAGG 1 1 1 A 1 GA i ACAG IGGTCA'I I ACAC 
TTAAGAACATGGCTTCCCATCCTGTCAGTCTTCATGCTGTTGG 
TGTATCCTACTGGAAAGCTTCTGAGGGTGAGTAAA 


1868 



WO 01/73002 



-154- 



PCT/US01/09761 



Clinical Phenotype & 
Mutation 


uonrecung uiigos 


iSEQii; 
NO: 




TTTACTCACCCTCAGAAGCTTTCCAGTAGGATACACCAACAGC 

ATGAAGACTGACAGGATGGGAAGCCATGTTCTTAAGTGTAAT 

GACCACTGTATCATAAACCTCAGCCTGGATGGTAGG 


1869 




TGGCTTCCCATCCTGTC 


1870 




GACAGGATGGGAAGCCA 


1871 


Haemophilia A 

Leu98Arg 

CTT-CGT 


CTGAGGTTTATGATACAGTGGTCATTACACTTAAGAACATGGC 
TTCCCATCCTGTCAGTCTTCATGCTGTTGGTGTATCCTACTGG 
AAAGCTTCTGAGGGTGAGTAAAATACCCTCCTATT 


1872 




AATAGGAGGGTATTTTACTCACCCTCAGAAGCTTTCCAGTAGG 
ATACACCAACAGCATGAAGACTGACAGGATGGGAAGCCATGT 
TCTTAAGTGTAATGACCACTGTATCATAAACCTCAG 


1873 




TGTCAGTCTTCATGCTG 


1874 




CAGCATGAAGACTGACA 


1875 


Haemophilia A 

Gly102Ser 

tGGT-AGT 


GATACAGTGGTCATTACACTTAAGAACATGGCTTCCCATCCTG 
TCAGTCTTCATGCTGTTGGTGTATCCTACTGGAAAGCTTCTGA 
GGGTGAGTAAAATACCCTCCTATTGTCCTGTCATT 


1876 




AATGACAGGACAATAGGAGGGTATTTTACTCACCCTCAGAAG 
CTTTCCAGTAGGATACACCAACAGCATGAAGACTGACAGGAT 
GGGAAGCCATGTTCTTAAGTGTAATGACCACTGTATC 


1877 




ATGCTGTTGGTGTATCC 


1878 




GGATACACCAACAGCAT 


1879 


Haemophilia A 

Glu113Asp 

GAAt-GAC 


CTTTGAGTGTACAGTGGA I A I AGAAAGGACAA 1 1 1 IAI 1 1 CI IC 

CTGCTATAGGAGCTGAATATGATGATCAGACCAGTCAAAGGG 

AGAAAGAAGATGATAAAGTCTTCCCTGGTGGAAGC 


1880 




GC'l I CCACCAGGGAAGAC 1 1 IAICAICI ICI I ICICCCI I IGA 
CTGGTCTGATCATCATATTCAGCTCCTATAGCAGGAAGAAATA 
AAATTGTCCTTTCTATATCCACTGTACACTCAAAG 


1881 




GGAGCTGAATATGATGA 


1882 




TCATCATATTCAGCTCC 


1883 


Haemophilia A | 

Tyr114Cys 

TAT-TGT 


TTGAGTGTACAG1 GGA TA l"AGAAAGGACAA 1 1 1 IAI I ICI ICCT 
GCTATAGGAGCTGAATATGATGATCAGACCAGTCAAAGGGAG 
AAAGAAGATGATAAAGTCTTCCCTGGTGGAAGCCA 


1884 




TGGCTTCCACCAGGGMGACTTTATCATCTTCTTTCTCCCTTT 

GACTGGTCTGATCATCATATTCAGCTCCTATAGCAGGAAGAAA 

TAAAATTGTCCTTTCTATATCCACTGTACACTCAA 


1885 




AGCTGAATATGATGATC 


1886 




GATCATCATATTCAGCT 


1887 


Haemophilia A 

Asp116Gly 

GAT-GGT 


GTACAGTGGAIAI AGAAAGGACAA 1 1 1 IAI I ICI ICCIGCIAIA 
GGAGCTGAATATGATGATCAGACCAGTCAAAGGGAGAAAGAA 
GATGATAAAGTCTTCCCTGGTGGAAGCCATACATA 


1888 



WO 01/73002 



-155- 



PCT/US01/09761 



Clinical Phenotype & 
Mutation 


Correcting Oligos 


SEQID 

NO; 




TATGTATGGCTTCCACCAGGGAAGACTTTATCATCTTCTTTCT 
CCCI I IGACTGGTCTGATCATCATATTCAGCTCCTATAGCAGG 
AAGAAATAAAATTGTCCTTTCTATATCCACTGTAC 


1889 


ATATGATGATCAGACCA 


1890 


TGGTCTGATCATCATAT 


1891 


Haemophilia A 

Gln117Term 

tCAG-TAG 


AC AG I GGA I A I AG AAAGGACAA 1 1 1 IAI I ICI ICCIGCIAIAG 

GAGCTGAATATGATGATCAGACCAGTCAAAGGGAGAAAGAAG 

ATGATAAAGTCTTCCCTGGTGGAAGCCATACATATG 


1892 


CATA1 GTATGGC 1 1 CCACCAGGGAAGAC 1 1 IAICAICI ICI 1 1 

CTCCCTTTGACTGGTCTGATCATCATATTCAGCTCCTATAGCA 

GGAAGAAATAAAATTGTCCTTTCTATATCCACTGT 


1893 


ATGATGATCAGACCAGT 


1894 


ACTGGTCTGATCATCAT 


1895 


Haemophilia A 

Thr118lle 

ACC-ATC 


IGGA I A I AGAAAGGACAA 1 1 I IAI I ICI ICCIGCIAI AGGAGC 
TGAATATGATGATCAGACCAGTCAAAGGGAGAAAGAAGATGA 
TAAAGTCTTCCCTGGTGGAAGCCATACATATGTCTG 


1896 


CAGACATATGTATGGCTTCCACCAGGGAAGACTTTATCATCTT 

CTTTCTCCCTTTGACTGGTCTGATCATCATATTCAGCTCCTAT 

AGCAGGAAGAAATAAAATTGTCCTTTCTATATCCA 


1897 


TGATCAGACCAGTCAAA 


1898 


TTTGACTGGTCTGATCA 


1899 


Haemophilia A 

Glu122Term 

gGAG-TAG 


AGGACMTTTTATTTCTTCCTGCTATAGGAGCTGAATATGATG 
ATCAGACCAGTCAAAGGGAGAAAGAAGATGATAAAGTCTTCC 
CTGGTGGAAGCCATACATATGTCTGGCAGGTCCTGA 


1900 




TCAGGACCTGCCAGACATATGTATGGCTTCCACCAGGGAAGA 
CTTTATCATCTTCTTTCTCCCTTTGACTGGTCTGATCATCATAT 
TCAGCTCCTATAGCAGGAAGAAATAAAATTGTCCT 


1901 


GTCAAAGGGAGAAAGAA 


1902 


TTCTTTCTCCCTTTGAC 


1903 


Haemophilia A 

Asp126His 

tGAT-CAT 


TTTCTTCCTGCTATAGGAGCTGAATATGATGATCAGACCAGTC 
AAAGGGAGAAAGAAGATGATAAAGTCTTCCCTGGTGGAAGCC 
ATACATATGTCTGGCAGGTCCTGAAAGAGAATGGTC 


1904 


GACCATTCTCTTTCAGGACCTGCCAGACATATGTATGGCTTCC 

ACCAGGGMGACTTTATCATCTTCTTTCTCCCTTTGACTGGTC 

TGATCATCATATTCAGCTCCTATAGCAGGAAGAAA 


1905 


AAGAAGATGATAAAGTC 


1906 


GACTTTATCATCTTCTT 


1907 


Haemophilia A 

Gln139Term 

gCAG-TAG 


AGTCAAAGGGAGAAAGAAGATGATAAAGTCTTCCCTGGTGGA 
AGCCATACATATGTCTGGCAGGTCCTGAAAGAGAATGGTCCA 
ATGGCCTCTGACCCACTGTGCCTTACCTACTCATATC 


1908 



WO 01/73002 



-156- 



PCT/US01/09761 



Clinicaf Phenotype & 
Mutation 


Correcting Oligos 


NO: 




GATATGAGTAGGTAAGGCACAGTGGGTCAGAGGCCATTGGA 

CCATTCTCTTTCAGGACCTGCCAGACATATGTATGGCTTCCAC 

CAGGGMGACTTTATCATCTTCTTTCTCCCTTTGACT 


1909 


ATGTCTGGCAGGTCCTG 


1910 


CAGGACCTGCCAGACAT 


1911 


Haemophilia A 

Val140Ala 

GTC-GCC 


AAAGGGAGAAAGAAGATGATAAAGTCTTCCCTGGTGGAAGCC 
ATACATATGTCTGGCAGGTCCTGAAAGAGAATGGTCCAATGG 
CCTCTGACCCACTGTGCCTTACCTACTCATATCTTTC 


1912 


GAAAGATATGAGTAGGTAAGGCACAGTGGGTCAGAGGCCATT 
GGACCATTCTCTTTCAGGACCTGCCAGACATATGTATGGCTT 
CCACCAGGGAAGAC 1 1 1 ATCATCTTCTTTCTCCCTTT 


1913 


CTGGCAGGTCCTGAAAG 


1914 


CTTTCAGGACCTGCCAG 


1915 


Haemophilia A 

Asn144Lys 

AATg-AAA 


AGATGATAAAGTCTTCCCTGGTGGAAGCCATACATATGTCTG 

GCAGGTCCTGAAAGAGAATGGTCCAATGGCCTCTGACCCACT 

GTGCCTTACCTACTCATATCTTTCTCATGTGGACCTG 


1916 


CAGGTCCACATGAGAAAGATATGAGTAGGTAAGGCACAGTGG 
GTCAGAGGCCATTGGACCATTCTCTTTCAGGACCTGCCAGAC 
ATATGTATGGCTTCCACCAGGGAAGACTTTATCATCT 


1917 


AAAGAGAATGGTCCAAT 


1918 


ATTGGACCATTCTCTTT 


1919 


Haemophilia AG 

Gly145Asp 

GGT-GAT 


ATGATAAAGTCTTCCCTGGTGGAAGCCATACATATGTCTGGCA 
GGTCCTGAAAGAGAATGGTCCAATGGCCTCTGACCCACTGTG 
CCTTACCTACTCATATCTTTCTCATGTGGACCTGGT 


1920 


ACCAGGTCCACATGAGAAAGATATGAGTAGGTAAGGCACAGT 
GGGTCAGAGGCCATTGGACCATTCTCTTTCAGGACCTGCCAG 
ACATATGTATGGCTTCCACCAGGGAAGACTTTATCAT 


1921 


AGAGAATGGTCCAATGG 


1922 


CCATTGGACCATTCTCT 


1923 


Haemophilia A 

Gly145Val 

GGT-GTT 


ATGATAAAGTCTTCCCTGGTGGAAGCCATACATATGTCTGGCA 
GGTCCTGAAAGAGAATGGTCCAATGGCCTCTGACCCACTGTG 
CCTTACCTACTCATATCTTTCTCATGTGGACCTGGT 


1924 


ACCAGGTCCACATGAGAAAGATATGAGTAGGTAAGGCACAGT 
GGGTCAGAGGCCATTGGACCATTCTCTTTCAGGACCTGCCAG 
ACATATGTATGGCTTCCACCAGGGAAGACTTTATCAT 


1925 


AGAGAATGGTCCAATGG 


1926 


CCATTGGACCATTCTCT 


1927 


Haemophilia A 

Pro146Ser 

tCCA-TCA 


GATAAAGTCTTCCCTGGTGGAAGCCATACATATGTCTGGCAG 

GTCCTGAAAGAGAATGGTCCAATGGCCTCTGACCCACTGTGC 

CTTACCTACTCATATCTTTCTCATGTGGACCTGGTAA 


1928 



WO 01/73002 



-157- 



PCT/US01/09761 



Clinical Phenotype & 
Mutation 


Correcting Oligos 














HO: 




TTACCAGGTCCACATGAGAAAGATATGAGTAGGTAAGGCACA 

GTGGGTCAGAGGCCATTGGACCATTCTCTTTCAGGACCTGCC 

AGACATATGTATGGCTTCCACCAGGGAAGACTTTATC 


1929 


AGAATGGTCCAATGGCC 


1930 




1931 


Haemophilia A 

Cys153Trp 

TGCc-TGG 


CCATACATATGTCTGGCAGGTCCTGAAAGAGAATGGTCCAAT 

GGCCTCTGACCCACTGTGCCTTACCTACTCATATCTTTCTCAT 

GTGGACCTGGTAAAAGACTTGAATTCAGGCCTCATT 


1932 


AATGAGGCCTGAATTCAAGTCTTTTACCAGGTCCACATGAGAA 
AGATATGAGTAGGTMGGCACAGTGGGTCAGAGGCCATTGGA 
CCATTCTCTTTCAGGACCTGCCAGACATATGTATGG 


1933 


CCACTGTGCCTTACCTA 


1934 


TARRTAAfiGPArAftTRfi 


1935 


Haemophilia A 

Tyr156Term 

TACt-TAA 


TGTCTGGCAGGTCCTGAAAGAGAATGGTCCAATGGCCTCTGA 
CCCACTGTGCCTTACCTACTCATATCTTTCTCATGTGGACCTG 
GTAAAAGACTTGAATTCAGGnCTnATTGRARnrnTA 


1936 


TAGGGCTCCAATGAGGCC I'GAA 1 1 CAAG 1 C 1 1 1 1 ACCAGG 1 C 

CACATGAGAAAGATATGAGTAGGTAAGGCACAGTGGGTCAGA 

GGCCATTGGACCATTCTCTTTCAGGACCTGCCAGACA 


1937 


CTTACCTACTCATATCT 

1 If W^V^ 1 1 \>0 1 Hill 1 


1938 


A^ATATfSAftTAf^TAA/^ 


1939 


Haemophilia A 

Ser157Pro 

cTCA-CCA 


GTCTGGCAGGTCCTGAAAGAGAATGGTCCAATGGCCTCTGAC 
CCACTGTGCCTTACCTACTCATATC 1 1 1 CTCATGTGGACCTGG 
TAAAAGACTTGAATTCAGGCCTCATTGGAGCCCTAC 


1940 




G 1 AGGGC 1 CUAA 1 GAGGCC IGAAI 1 UAAG 1 C 1 1 1 1 ACCAGG 1 

CCACATGAGAAAGATATGAGTAGGTAAGGCACAGTGGGTCAG 

AGGCCATTGGACCATTCTCTTTCAGGACCTGCCAGAC 


1941 


TTACCTACTCATATCTT 


1942 


AAf^ATATnAfiTAnnTAA 
nnon 1 M 1 OMu 1 nOO 1 r\r\ 


1943 


Haemophilia A 

Ser160Pro 

tTCT-CCT 


GTCCTGAAAGAGAATGGTCCAATGGCCTCTGACCCACTGTGC 
CTTACCTACTCATATCTTTCTCATGTGGACCTGGTAAAAGACT 
TGAATTCAGGCCTCATTGGAGCCCTACTAGTATGTA 


1944 


TACATACTAGTAGGGCTCCAATGAGGCCTGAATTCAAGTCTTT 
TACCAGGTCCACATGAGAAAGATATGAGTAGGTAAGGCACAG 
TGGGTCAGAGGCCATTGGACCATTCTCTTTCAGGAC 


1945 


CATATCTTTCTCATGTG 


1946 


CACATGAGAAAGATATG 


1947 


Haemophilia A 

Val162Met 

tGTG-ATG 


AAAGAGAATGGTCCAATGGCCTCTGACCCACTGTGCCTTACC 
TACTCATATCTTTCTCATGTGGACCTGGTAAAAGACTTGAATT 
CAGGCCTCATTGGAGCCCTACTAGTATGTAGAGMG 


1948 



WO 01/73002 
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Clinical Phenotype & 
Mutation 




iliQiD: 

NO: 




CTTCTCTACATACTAGTAGGGCTCCAATGAGGCCTGAATTCAA 
GTCI 1 1 IACCAGGTCCACATGAGAAAGATATGAGTAGGTAAG 
GCACAGTGGGTCAGAGGCCATTGGACCATTCTCTTT 


1949 


1 1 ICICAIGIGGACCIG 


1950 


CAGGTCCACATGAGAAA 


1951 


Haemophilia A 

Lys166Thr 

AAA-ACA 


CAATGGCCTCTGACCCACTGTGCCTTACCTACTCATATCTTTC 

TCATGTGGACCTGGTAAAAGACTTGAATTCAGGCCTCATTGG 

AGCCCTACTAGTATGTAGAGAAGGTAAGTGTATGAA 


1952 


TTCATACACTTACCTTCTCTACATACTAGTAGGGCTCCAATGA 

GGCCTGAATTCAAGTCTTTTACCAGGTCCACATGAGAAAGATA 

TGAGTAGGTAAGGCACAGTGGGTCAGAGGCCATTG 


1953 


CCTGGTAAAAGACTTGA 


1954 


ICAAGICm IACCAGG 


1955 


Haemophilia A 

Ser170Leu 

TCA-TTA 


ACCCACTGTGCCTTACCTACTCATATCTTTCTCATGTGGACCT 
GGTAAAAGACTTGAATTCAGGCCTCATTGGAGCCCTACTAGT 
ATGTAGAGAAGGTAAGTGTATGAAAGCGTAGGATTG 


1956 


CAAICCIACGCI 1 ICAIACACI IACCI ICICIACAIACIAGIAG 
GGCTCCAATGAGGCCTGAATTCAAGTC 1 1 1 IACCAGGTCCAC 
ATGAGAAAGATATGAGTAGGTAAGGCACAGTGGGT 


1957 


CTTGAATTCAGGCCTCA 


1958 


TGAGGCCTGAATTCAAG 


1959 


Haemophilia A 

Phe195Val 

aTTT-GTT 


MTGTTCTCACTTCTTTTTCAGGGAGTCTGGCCAAGGAAAAGA 
CACAGACCTTGCACAAATTTATACTAC 1 1 1 1 1 GCTGTATTTGAT 
GAAGGTTAGTGAGTCTTAATCTGAA l i l"TGGATT 


1960 




AATCCAAAATTCAGATTAAGACTCACTAACCTTCATCAAATACA 
GCAAAAAGTAGTATAAATTTGTGCAAGGTCTGTGTCI 1 1 ICCT 
TGGCCAGACTCCCTGAAAAAGAAGTGAGAACATT 


1961 


TGCACAAATTTATACTA 


1962 


TAGTATAAATTTGTGCA 


1963 


Haemophilia A 

Leu198His 

CTT-CAT 


CTTCTTTTTCAGGGAGTCTGGCCAAGGAAAAGACACAGACCT 
TGCACAAATTTATACTAC 1 1 1 1 1 GCTGTATTTGATGAAGGTTAG 
TGAGTCTTAATCTGAA 1 1 1 1 GGATTCCTGAAAGAA 


1964 


TTCTTTCAGGAATCCAAAATTCAGATTAAGACTCACTAACCTTC 
ATCAAATACAGCAAAAAGTAGTATAAA 1 1 1 GTGCAAGGTCTGT 
GTCI 1 1 ICCTTGGCCAGACTCCCTGAAAAAGAAG 


1965 


IAIACIACH 1 1 IGCIG 


1966 


CAGCAAAAAGTAGTATA 


1967 


Haemophilia A . 

Aia200Asp 

GCT-GAT 


TTTCAGGGAGTCTGGCCAAGGAAAAGACACAGACCTTGCACA 
AATTTATACTACI 1 1 1 1 GCTGTATTTGATGAAGGTTAGTGAGTC 
TTAATCTGAAI 1 1 1 GGATTCCTGAAAGAAATCCTC 


1968 



WO 01/73002 



-159- 
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Clinical Phenotype & 
Mutation 


i__ - _ ... 


NO: 




GAGGATTTCTTTCAGGAATCCAAAATTCAGATTAAGACTCACT 
AACCTTCATCAAATACAGCAAAAAGTAGTATAAA 1 1 IGIGCAA 
GGTCTGTGTC 1 1 1 1 CCTTGGCCAGACTCCCTGAAA 


1969 




ACI 1 1 1 IGCIGIAI 1 IG 


1970 




CAAATACAGCAAAAAGT 


1971 


Haemophilia A 

Ala200Thr 

tGCT-ACT 


TTTTCAGGGAGTCTGGCCAAGGAAAAGACACAGACCTTGCAC 
AAATTTATACTAC 1 1 1 1 1 GCTGTATTTGATGAAGGTTAGTGAGT 
CTTAATCTGAA 1 1 1 1 GGATTCCTGAAAGAAATCCT 


1972 




AGGATTTCTTTCAGGAATCCAAAATTCAGATTAAGACTCACTA 
ACCTTCATCAAATACAGCAAAAAGTAGTATAAA 1 1 1 GTGCAAG 
GTCTGTGTC 1 1 1 1 CCTTGGCCAGACTCCCTGAAAA 


1973 




IACI 1 1 1 IGCIGIAI 1 1 


1974 




AAATACAGCAAAAAGTA 


1975 


Haemophilia A 

Val234Phe 

aGTC-TTC 


AACTCCTTGATGCAGGATAGGGATGCTGCATCTGCTCGGGCC 
TGGCCTAAAATGCACACAGTCAATGGTTATGTAAACAGGTCTC 
TGCCAGGTATGTACACACCTGCTCAACAATCCTCAG 


1976 




CTGAGGATTGTTGAGCAGGTGTGTACATACCTGGCAGAGACC 
TGTTTACATAACCATTGACTGTGTGCAI 1 1 1 AGGCCAGGCCCG 
AGCAGATGCAGCATCCCTATCCTGCATCAAGGAGTT 


1977 




TGCACACAGTCAATGGT 


1978 




ACCATTGACTGTGTGCA 


1979 


Haemophilia A 

Gly247Glu 

GGA-GAA 


ATTTCAGATTCTCTACTTCATAGCCATAGGTGTCTTATTCCTAC 
TTTACAGGTCTGATTGGATGCCACAGGAAATCAGTCTATTGGC 
ATGTGATTGGAATGGGCACCACTCCTGAAGTGCA 


1980 




TGCACTTCAGGAGTGGTGCCCATTCCAATCACATGCCAATAG 

ACTGATTTCCTGTGGCATCCAATCAGACCTGTAAAGTAGGAAT 

AAGACACCTATGGCTATGAAGTAGAGAATCTGAAAT 


1981 




TCTGATTGGATGCCACA 


1982 




TGTGGCATCCAATCAGA 


1983 


Haemophilia A 

Trp255Cys 

TGGc-TGT 


ATAGGTGTCTTATTCCTACTTTACAGGTCTGATTGGATGCCAC 
AGGAAATCAGTCTATTGGCATGTGATTGGAATGGGCACCACT 
CCTGAAGTGCACTCAATATTCCTCGAAGGTCACACA 


1984 




TGTGTGACCTTCGAGGAATATTGAGTGCACTTCAGGAGTGGT 
GCCCATTCCAATCACATGCCAATAGACTGA 1 1 1 CCTGTGGCAT 
CCAATCAGACCTGTAAAGTAGGAATAAGACACCTAT 


1985 




GTCTATTGGCATGTGAT 


1986 




ATCACATGCCAATAGAC 


1987 


Haemophilia A 

Trp255Term 

TGGc-TGA 


ATAGGTGTCTTATTCCTACTTTACAGGTCTGATTGGATGCCAC 
AGGAAATCAGTCTATTGGCATGTGATTGGAATGGGCACCACT 
CCTGAAGTGCACTCAATATTCCTCGAAGGTCACACA 


1988 



WO 01/73002 



PCT/US01/09761 
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Clinical Phenotype & 
Mutation 


Correcting Oligos 


SEQ fD 

HQ: 




TGTGTGACCTTCGAGGAATATTGAGTGCACTTCAGGAGTGGT 

GCCCATTCCAATCACATGCCAATAGACTGATTTCCTGTGGCAT 

CCAATCAGACCTGTAAAGTAGGAATAAGACACCTAT 


1989 


GTCTATTGGCATGTGAT 


1990 


ATCACATGCCAATAGAC 


1991 


Haemophilia A 

His256Leu 

CAT-CTT 


AGGTGTCTTAT I CC I AC 1 1 1 ACAGG ICIGAi I GGATGCCACAG 
GAAATCAGTCTATTGGCATGTGATTGGAATGGGCACCACTCC 
TGAAGTGCACTCAATATTCCTCGAAGGTCACACATT 


1992 


AATGTGTGACCTTCGAGGAATATTGAGTGCACTTCAGGAGTG 
GTGCCCATTCCAATCACATGCCAATAGACTGATTTCCTGTGG 
CATCCAATCAGACCTGTAAAGTAGGAATAAGACACCT 


1993 


CTATTGGCATGTGATTG 


1994 


CAATCACATGCCAATAG 


1995 


Haemophilia A 

Gly259Arg 

tGGA-AGA 


TATTCCTACTTTACAGGTCTGATTGGATGCCACAGGAAATCAG 
TCTATTGGCATGTGATTGGAATGGGCACCACTCCTGAAGTGC 
ACTCAATATTCCTCGAAGGTCACACATTTCTTGTGA 


1996 


TCACAAGAAATGTGTGACCTTCGAGGAATATTGAGTGCACTTC 

AGGAGTGGTGCCCATTCCAATCACATGCCAATAGACTGATTT 

CCTGTGGCATCCAATCAGACCTGTAAAGTAGGAATA 


1997 


ATGTGATTGGAATGGGC 


1998 


GCCCATTCCAATCACAT 


1999 


Haemophilia A 

Val266Gly 

GTG-GGG 


TTGGATGCCACAGGAAATCAGTCTATTGGCATGTGATTGGAAT 

GGGCACCACTCCTGAAGTGCACTCAATATTCCTCGAAGGTCA 

CACATTTCTTGTGAGGAACCATCGCCAGGCGTCCTT 


2000 




AAGGACGCCTGGCGATGGTTCCTCACAAGAAATGTGTGACCT 
TCGAGGAATATTGAGTGCACTTCAGGAGTGGTGCCCATTCCA 
ATCACATGCCAATAGACTGATTTCCTGTGGCATCCAA j 


2001 


TCCTGAAGIGCACTCAA 


2002 


TTGAGTGCACTTCAGGA 


2003 


Haemophilia A ! 

Glu272Gly 

GAA-GGA 


CAGTCTATTGGCATGTGATTGGAATGGGCACCACTCCTGAAG 
TGCACTCAATATTCCTCGAAGGTCACACATTTCTTGTGAGGAA 
CCATCGCCAGGCGTCCTTGGAAATCTCGCCAATAAC 


2004 


GTTATTGGCGAGATTTCCAAGGACGCCTGGCGATGGTTCCTC 
ACAAGAAATGTGTGACCTTCGAGGAATATTGAGTGCACTTCAG 
GAGTGGTGCCCATTCCAATCACATGCCAATAGACTG 


2005 


ATTCCTCGAAGGTCACA 


2006 


TGTGACCTTCGAGGAAT 


2007 


Haemophilia A 
Glu272Lys 
cGAA-AAA • 


TCAGTCTATTGGCATGTGATTGGAATGGGCACCACTCCTGAA 

GTGCACTCAATATTCCTCGAAGGTCACACATTTCTTGTGAGGA 

ACCATCGCCAGGCGTCCTTGGAAATCTCGCCAATAA 


2008 



WO 01/73002 
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PCT/US01/09761 



Clinical Phenotype& 
Mutation 




NO: 




TTATTGGCGAGATTTCCAAGGACGCCTGGCGATGGTTCCTCA 

CAAGAAATGTGTGACCTTCGAGGAATATTGAGTGCACTTCAG 

GAGTGGTGCCCATTCCAATCACATGCCAATAGACTGA 


2009 


TATTCCTCGAAGGTCAC 


2010 


GTGACCTTCGAGGAATA 


2011 


Haemophilia A 

Thr275lle 

ACA-ATA 


GGCATGTGATTGGAATGGGCACCACTCCTGAAGTGCACTCAA 
TATTCCTCGAAGGTCACACATTTCTTGTGAGGAACCATCGCCA 
GGCGTCCTTGGAAATCTCGCCAATAACTTTCCTTAC 


2012 


GTAAGGAAAGTTATTGGCGAGATTTCCAAGGACGCCTGGCGA 
TGGTTCCTCACAAGAAATGTGTGACCTTCGAGGAATATTGAGT 
GCACTTCAGGAGTGGTGCCCATTCCAATCACATGCC 


2013 


AGGTCACACATTTCTTG 


2014 


CAAGAAATGTGTGACCT 


2015 


Haemophilia A 

Val278Ala 

GTG-GCG 


TTGGAATGGGCACCACTCCTGAAGTGCACTCAATATTCCTCG ! 

AAGGTCACACATTTCTTGTGAGGAACCATCGCCAGGCGTCCT 

TGGAAATCTCGCCAATAACTTTCCTTACTGCTCAAAC 


2016 


GTTTGAGCAGTAAGGAAAGTTATTGGCGAGATTTCCAAGGAC 

GCCTGGCGATGGTTCCTCACAAGAAATGTGTGACCTTCGAGG 

AATATTGAGTGCACTTCAGGAGTGGTGCCCATTCCAA 


2017 


ATTTCTTGIGAGGAACC 


2018 


GGTTCCTCACAAGAAAT 


2019 


Haemophilia A 

Asn280lle 

AAC-ATC 


TGGGCACCACTCCTGAAGTGCACTCAATATTCCTCGAAGGTC 
ACACAI 1 1 CTTGTGAGGAACCATCGCCAGGCGTCCTTGGAAA 
TCTCGCCAATAACTTTCCTTACTGCTCAAACACTCTT 


2020 




AAGAGTGTTTGAGCAGTAAGGAAAGTTATTGGCGAGATTTCCA 

AGGACGCCTGGCGATGGTTCCTCACAAGAAATGTGTGACCTT 

CGAGGAATATTGAGTGCACTTCAGGAGTGGTGCCCA 


2021 


TGTGAGGAACCATCGCC 


2022 


GGCGATGGTTCCTCACA 


2023 


Haemophilia A 

Arg282Cys 

tCGC-TGC 


ACCACTCCTGAAGTGCACTCAATATTCCTCGAAGGTCACACAT 
TTCTTGTGAGGAACCATCGCCAGGCGTCCTTGGAAATCTCGC 
CAATAACTTTCCTTACTGCTCAAACACTCTTGATGG 


2024 


CCATCAAGAGTGTTTGAGCAGTAAGGAAAGTTATTGGCGAGA 
TTTCCAAGGACGCCTGGCGATGGTTCCTCACAAGAAATGTGT 
GACCTTCGAGGAATATTGAGTGCACTTCAGGAGTGGT 


2025 


GGAACCATCGCCAGGCG 


2026 


CGCCTGGCGATGGTTCC 


2027 


Haemophilia A 

Arg282His 

CGC-CAC 


CCACTCCTGAAGTGCACTCAATATTCCTCGAAGGTCACACATT 
TCTTGTGAGGAACCATCGCCAGGCGTCCTTGGAAATCTCGCC 
AATAACI 1 ICCTTACTGCTCAAACACTCTTGATGGA 


2028 



WO 01/73002 
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Mutation 


Correcting ungos 


HQ ID 
NO: 




TCCATCAAGAGTGTTTGAGCAGTAAGGAAAGTTATTGGCGAG 
ATTTCCAAGGACGCCTGGCGATGGTTCCTCACAAGAAATGTG 
TGACCTTCGAGGAATATTGAGTGCACTTCAGGAGTGG 


2029 


GAACCATCGCCAGGCGT 


2030 


ACGCCTGGCGATGGTTC 


2031 


Haemophilia A 

Arg282Leu 

CGC-CTC 


CCACTCCTGAAGTGCACTCAATATTCCTCGAAGGTCACACATT 

\f XX* l\/ 1 XX XX 1 XX # V * XX 1 XX XX# * XX 1 XX/ ** \ ■ J » 1 1 XX XX 1 XX XX* V »XX XX 1 XX/ IVI lw* 1 I ■ 

TCTTGTGAGGAACCATCGCCAGGCGTCCTTGGAAATCTCGCC 
AATAACTTTCCTTACTGCTCAAACACTCTTGATGGA 


2032 


TCCATCAAGAGTGTTTGAGCAGTAAGGAAAGTTATTGGCGAG 
ATTTCCAAGGACGCCTGGCGATGGTTCCTCACAAGAAATGTG 
TGACCTTCGAGGAATATTGAGTGCACTTCAGGAGTGG 


2033 


GAACCATCGCCAGGCGT 


2034 


ACGCCTGGCGATGGTTC 


2035 


Haemophilia A 

Ala284Glu 

GCG-GAG 


CTGAAGTGCACTCAATATTCCTCGAAGGTCACACATTTCTTGT 
GAGGAACCATCGCCAGGCGTCCTTGGAAATCTCGCCAATAAC 
TTTCCTTACTGCTCAAACACTCTTGATGGACCTTGG 


2036 


CCAAGGTCCATCAAGAGTGTTTGAGCAGTAAGGAAAGTTATT 
GGCGAGAI 1 1 CCAAGGACGCCTGGCGATGGTTCCTCACAAG 
AAATGTGTGACCTTCGAGGAATATTGAGTGCACTTCAG 


2037 


TCGCCAGGCGTCCTTGG 


2038 


CCAAGGACGCCTGGCGA 


2039 


Haemophilia A 

Ala284Pro 

gGCG-CCG 


CCTGAAGTGCACTCAATATTCCTCGAAGGTCACACATTTCTTG 
TGAGGAACCATCGCCAGGCGTCCTTGGAAATCTCGCCAATAA 
CI 1 ICCTTACTGCTCAAACACTCTTGATGGACCTTG 


2040 


CAAGGTCCATCAAGAGTGTTTGAGCAGTAAGGAAAGTTATTG 

GCGAGATTTCCAAGGACGCCTGGCGATGGTTCCTCACAAGAA 

ATGTGTGACCTTCGAGGAATATTGAGTGCACTTCAGG 


2041 


ATCGCCAGGCGTCCTTG 


2042 


CAAGGACGCCTGGCGAT 


2043 


Haemophilia A 

Ser289Leu 

TCG-TTG 


TATTCCTCGAAGGTCACACATTTCTTGTGAGGAACCATCGCCA 
GGCGTCCTTGGAAATCTCGCCAATAACTTTCCTTACTGCTCAA 
ACACTCTTGATGGACCTTGGACAGTTTCTACTGTT 


2044 


AACAGTAGAAACTGTCCAAGGTCCATCAAGAGTGTTTGAGCA 

GTAAGGAAAGTTATTGGCGAGATTTCCAAGGACGCCTGGCGA 

TGGTTCCTCACAAGAAATGTGTGACCTTCGAGGAATA 


2045 


GGAAATCTCGCCAATAA 


2046 


TTATTGGCGAGATTTCC 


2047 


Haemophilia A 

Phe293Ser 

TTC-TCC 


GTCACACATTTCTTGTGAGGAACCATCGCCAGGCGTCCTTGG 

AAATCTCGCCAATAACTTTCCTTACTGCTCAAACACTCTTGAT 

GGACCTTGGACAGTTTCTACTGTTTTGTCATATCTC 


2048 
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GAGATATGACAAAACAGTAGAAACTGTCCAAGGTCCATCAAG 
AGTGTTTGAGCAGTMGGAAAGTTATTGGCGAGATTTCCAAG 
GACGCCTGGCGATGGTTCCTCACAAGAAATGTGTGAC 


2049 




AATAACTTTCCTTACTG 


2050 




CAGTAAGGAAAGTTATT 


2051 


Haemophilia A 

Thr295Ala 

tACT-GCT 


ACATTTCTTGTGAGGAACCATCGCCAGGCGTCCTTGGAAATC 
TCGCCAATAACTTTCCTTACTGCTCAAACACTCTTGATGGACC 
TTGGACAGTTTCTACTG 1 1 1 1 GTCATATCTCTTCCC 


2052 




GGGAAGAGATATGACAAAACAGTAGAAACTGTCCAAGGTCCA 
TCMGAGTGTTTGAGCAGTAAGGAAAGTTATTGGCGAGATTTC 
CAAGGACGCCTGGCGATGGTTCCTCACAAGAAATGT 


2053 




CTTTCCTTACTGCTCAA 


2054 




TTGAGCAGTAAGGAAAG 


2055 


Haemophilia A 

Thr295lle 

ACT-ATT 


CATTTCTTGTGAGGAACCATCGCCAGGCGTCCTTGGAAATCT 
CGCCAATAACTTTCCTTACTGCTCAAACACTCTTGATGGACCT 
TGGACAGTTTCTACTG 1 1 1 1 GTCATATCTCTTCCCA 


2056 




TGGGAAGAGATATGACAAAACAGTAGAAACTGTCCAAGGTCC 

ATCAAGAGTGTTTGAGCAGTAAGGAAAGTTATTGGCGAGATTT 

CCAAGGACGCCTGGCGATGGTTCCTCACAAGAAATG 


2057 




TTTCCTTACTGCTCAAA 


2058 




TTTGAGCAGTAAGGAAA 


2059 


Haemophilia A 

Ala296Val 

GCT-GTT 


TTCTTGTGAGGAACCATCGCCAGGCGTCCTTGGAAATCTCGC 
CAATAACI 1 1 CCTTACTGCTCAAACACTCTTGATGGACCTTGG 
ACAGTTTCTACTGI 1 1 1 GTCATATCTCTTCCCACCA 


2060 




TGGTGGGAAGAGATATGACAAAACAGTAGAAACTGTCCAAGG 
TCCATCAAGAGTGTTTGAGCAGTAAGGAAAGTTATTGGCGAG 
ATTTCCAAGGACGCCTGGCGATGGTTCCTCACAAGAA 


2061 




CCTTACTGCTCAAACAC 


2062 




GTGTTTGAGCAGTAAGG 


2063 


Haemophilia A 

Leu308Pro 

CTG-CCG 


TCTCGCCAATAACTTTCCTTACTGCTCAAACACTCTTGATGGA 
CCTTGGACAGTTTCTACTGI 1 1 1 GTCATATCTCTTCCCACCAA 
CATGGTAATATCTTGGATCTTTAAAATGAATATTA 


2064 




TMTATTCATTTTAAAGATCCAAGATATTACCATGTTGGTGGGA 

AGAGATATGACAAAACAGTAGAAACTGTCCAAGGTCCATCAA 

GAGTGTTTGAGCAGTAAGGAAAGTTATTGGCGAGA 


2065 




Gl 1 ICIACIGI 1 1 IGIC 


2066 




GACAAAACAGTAGAAAC 


2067 


Haemophilia A 

Glu321Lys 

gGAA-AAA 


ACAGCCTAATATAGCAAGACACTCTGACATTGTTTGGTTTGTC 
TGACTCCAGATGGCATGGAAGCTTATGTCAAAGTAGACAGCT 
GTCCAGAGGAACCCCAACTACGAATGAAAAATAATG 


2068 



WO 01/73002 



-164- 



PCT/US01/09761 



CKnScal Phenotype & 
Mutation 


jlSiifft- Correcting Oligos 


SEQID 
NO; 




UAI IAI 1 1 1 rCATICG i AGTTGGGGTTCCTCTGGACAGCTGTC 
TACTTTGACATAAGCTTCCATGCCATCTGGAGTCAGACAAACC 
AAACAATGTCAGAGTGTCTTGCTATATTAGGCTGT 


2069 


ATGGCATGGAAGCTTAT 


2070 


ATAAGCTTCCATGCCAT 


2071 


Haemophilia A 

Tyr323Term 

TATg-TAA 


ATATAGCAAGACACTCTGACATTGTTTGGTTTGTCTGACTCCA 
GATGGCATGGAAGCTTATGTCAMGTAGACAGCTGTCCAGAG 
GAACCCCAACTACGAATGAAAAATAATGAAGAAGCG 


2072 . 


CGCTTCTTCATTATTTTTCATTCGTAGTTGGGGTTCCTCTGGA 

CAGCTGTCTACTTTGACATAAGCTTCCATGCCATCTGGAGTCA 

GACAAACCAAACAATGTCAGAGTGTCTTGCTATAT 


2073 


GAAGCTTATGTCAAAGT 


2074 


ACTTTGACATAAGCTTC 


2075 


Haemophilia A 

Val326Leu 

aGTA-CTA 


AAGACACTCTGACATTGTTTGGTTTGTCTGACTCCAGATGGCA 
TGGAAGCTTATGTCAAAGTAGACAGCTGTCCAGAGGAACCCC 
AACTACGAATGAAAAATAATGAAGAAGCGGAAGACT 


2076 


AGTCTTCCGCTTCTTCATTATTTTTCATTCGTAGTTGGGGTTC 

CTCTGGACAGCTGTCTACTTTGACATAAGCTTCCATGCCATCT 

GGAGTCAGACAAACCAAACAATGTCAGAGTGTCTT 


2077 


ATGTCAAAGTAGACAGC 


2078 


GCTGTCTACTTTGACAT 


2079 


Haemophilia A 

Cys329Arg 

cTGT-CGT 


TGACATTGTTTGGTTTGTCTGACTCCAGATGGCATGGAAGCTT 
ATGTCAAAGTAGACAGCTGTCCAGAGGAACCCCAACTACGAA 
TGAAAAATAATGAAGAAGCGGAAGACTATGATGATG 


2080 


CATCATCATAGTCTTCCGC7TCTTCATTA 1 1 1 1 ICAITCGTAGT 
TGGGGTTCCTCTGGACAGCTGTCTACTTTGACATAAGCTTCC 
ATGCCATCTGGAGTCAGACAAACCAAACAATGTCA 


2081 


TAGACAGCTGTCCAGAG 


2082 


CTCTGGACAGCTGTCTA 


2083 


Haemophilia A 

Cys329Tyr 

TGT-TAT 


GACATTGTTTGGTTTGTCTGACTCCAGATGGCATGGAAGCTTA 

TGTCAAAGTAGACAGCTGTCCAGAGGAACCCCAACTACGAAT 

GAAAAATAATGAAGAAGCGGAAGACTATGATGATGA 


2084 


TCATCATCATAGTCTTCCGCI ICI l'CAl IAI 1 1 1 ICAI ICG TAG 

TTGGGGTTCCTCTGGACAGCTGTCTACTTTGACATAAGCTTCC 

ATGCCATCTGGAGTCAGACAAACCAAACAATGTC 


2085 


AGACAGCTGTCCAGAGG 


2086 


CCTCTGGACAGCTGTCT 


2087 


Haemophilia A 

Arg336Term 

aCGA-TGA 


ACTCCAGATGGCATGGAAGCTTATGTCAAAGTAGACAGCTGT 
CCAGAGGAACCCCAACTACGAATGAAAAATAATGAAGAAGCG 
GAAGACTATGATGATGATCTTACTGATTCTGAAATGG 


2088 



WO 01/73002 



-165- 



PCT/US01/09761 



Clinical Phenotype & 
Mutation 




SEQ ID 


« 


NO: 




CCATTTCAGAATCAGTAAGATCATCATCATAGTCTTCCGCTTC 
TTCATTAI 1 1 1 ICATTCGTAGTTGGGGTTCCTCTGGACAGCTG 
TCTACTTTGACATAAGCTTCCATGCCATCTGGAGT 


2089 




CCCAACTACGAATGAAA 


2090 




TTTCATTCGTAGTTGGG 


2091 


Haemophilia A 

Arg372Cys 

tCGC-TGC 


GATTCTGAAATGGATGTGGTCAGGTTTGATGATGACAACTCTC 
CTTCCTTTATCCAAATTCGCTCAGTTGCCAAGAAGCATCCTAA 
AACTTGGGTACATTACATTGCTGCTGAAGAGGAGG 


2092 




CCTCCTCTTCAGCAGCAATGTAArG IACCCAAG 1 1 1 IAGGAIG 

CTTCTTGGCAACTGAGCGAATTTGGATAAAGGAAGGAGAGTT 

GTCATCATCAAACCTGACCACATCCATTTCAGAATC 


2093 




TCCAAATTCGCTCAGTT 


2094 




AACTGAGCGAATTTGGA 


2095 


Haemophilia A 

Arg372His 

CGC-CAC 


ATTCTGAAATGGATGTGGTCAGGTTTGATGATGACAACTCTCC 
TTCCTTTATCCAAATTCGCTCAGTTGCCAAGAAGCATCCTAAA 
ACTTGGGTACATTACATTGCTGCTGAAGAGGAGGA 


2096 




TCCTCCTCTTCAGCAGCAATGTAATGTACCCAAGTTTTAGGAT 
GCTTCTTGGCAACTGAGCGAATTTGGATAAAGGAAGGAGAGT 
TGTCATCATCAAACCTGACCACATCCATTTCAGAAT 


2097 




CCAAATTCGCTCAGTTG 


2098 




CAACTGAGCGAATTTGG 


2099 


Haemophilia A 

Ser373Leu 

TCA-TTA 


CTGAAATGGATGTGGTCAGGTTTGATGATGACAACTCTCCTTC 

CTTTATCCAAATTCGCTCAGTTGCCAAGAAGCATCCTAAAACT 

TGGGTACATTACATTGCTGCTGAAGAGGAGGACTG 


2100 




CAGTCCTCCTCTTCAGCAGCAATGTAATGTACCCAAGTTTTAG 
GATGCTTCTTGGCAACTGAGCGAATTTGGATAAAGGAAGGAG 
AGTTGTCATCATCAAACCTGACCACATCCATTTCAG 


2101 




AATTCGCTCAGTTGCCA 


2102 




TGGCAACTGAGCGAATT 


2103 


Haemophilia A 

Ser373Pro 

cTCA-CCA 


TCTGAAATGGATGTGGTCAGGTTTGATGATGACAACTCTCCTT 
CCTTTATCCAAATTCGCTCAGTTGCCAAGAAGCATCCTAAAAC 
TTGGGTACATTACATTGCTGCTGAAGAGGAGGACT 


2104 




AGTCCTCCTCTTCAGCAGCAATGTAATGTACCCAAGI 1 1 IAGG 
ATGCTTCTTGGCAACTGAGCGAATTTGGATAAAGGAAGGAGA 
GTTGTCATCATCAAACCTGACCACATCCATTTCAGA 


2105 




AAATTCGCTCAGTTGCC 


2106 




GGCAACTGAGCGAATTT 


2107 


Haemophilia A 

Ser373Term 

TCA-TAA 


CTGAAATGGATGTGGTCAGGTTTGATGATGACAACTCTCCTTC 

CTTTATCCAAATTCGCTCAGTTGCCAAGAAGCATCCTAAAACT 

TGGGTACATTACATTGCTGCTGAAGAGGAGGACTG 


2108 



WO 01/73002 



-166- 



PCT/US01/09761 



Cfinical Phenotype & 
-Vliliitatiori 


Correcting Gfcgos 


SEQID 
NO; 




CAGTCCTCCTCTTCAGCAGCAATGTAATGTACCCAAGTTTTAG 
GATGC1TCTTGGCAACTGAGCGAAI 1 1 GGATAAAGGAAGGAG 
AGTTGTCATCATCAAACCTGACCACATCCATTTCAG 


2109 


AATTCGCTCAGTTGCCA 


2110 


TGGCAACTGAGCGAATT 


2111 


Haemophilia A 

lle386Phe 

cATT-TTT 


CCTTCCTTTATCCAAATTCGCTCAGTTGCCAAGAAGCATCCTA 
AAACTTGGGTACATTACATTGCTGCTGAAGAGGAGGACTGGG 
ACTATGCTCCCTTAGTCCTCGCCCCCGATGACAGGT 


2112 


ACCTGTCATCGGGGGCGAGGACTAAGGGAGCATAGTCCCAG 
TCCTCCTCTTCAGCAGCAATGTAATGTACCCAAG 1 1 1 IAGGAT 
GCTTCTTGGCAACTGAGCGAATTTGGATAAAGGAAGG 


2113 


TACATOCATTGCTGCT 


2114 


AGCAGCAATGTAATGTA 


2115 


Haemophilia A 

He386Ser 

ATT-AGT 


CTTCCTTTATCCAAATTCGCTCAGTTGCCAAGAAGCATCCTAA 
AACTTGGGTACATTACA1TGCTGCTGAAGAGGAGGACTGGGA 
CTATGCTCCCTTAGTCCTCGCCCCCGATGACAGGTA 


2116 


TACCTGTCATCGGGGGCGAGGACTAAGGGAGCATAGTCCCA 
GTCCTCCTCTTCAGCAGCAATGTAATGTACCCAAGI 1 1 IAGGA 
TGCTTCTTGGCAACTGAGCGAAI 1 1 GGATAAAGGAAG 


2117 


ACATTACATTGCTGCTG 


2118 


CAGCAGCAATGTAATGT 


2119 


Haemophilia A 

Glu390Gly 

GAG-GGG 


AAATTCGCTCAGTTGCCAAGAAGCATCCTAAAACTTGGGTACA 
TTACATTGCTGCTGAAGAGGAGGACTGGGACTATGCTCCCTT 
AGTCCTCGCCCCCGATGACAGGTAAGCAC 1 1 1 1 IGA 


2120 


TCAAAAAGTGCTTACCTGTCATCGGGGGCGAGGACTAAGGGA 
GCATAGTCCCAGTCCTCCTCTTCAGCAGCMTGTAATGTACC 
CAAGI 1 1 IAGGATGC7TCTTGGCAACTGAGCGAATTT 


2121 


TGCTGAAGAGGAGGACT 


2122 


AGTCCTCCTCTTCAGCA 


2123 


Haemophilia A 

Trp393Gly 

cTGG-GGG 


TCAGTTGCCAAGAAGCATCCTAAAACTTGGGTACATTACATTG 
CTGCTGAAGAGGAGGACTGGGACTATGCTCCCTTAGTCCTCG 
CCCCCGATGACAGGTAAGCAC 1 1 1 1 IGACTATTGGT 


2124 


ACCAATAGTCAAAAAGTGCTTACCTGTCATCGGGGGCGAGGA 
CTAAGGGAGCATAGTCCCAGTCCTCCTCTTCAGCAGCAATGT 
AATGTACCCAAG 1 1 1 1 AGGATGCTTCTTGGCAACTGA 


2125 


AGGAGGACIGGGACTAT 


2126 


ATAGTCCCAGTCCTCCT 


2127 


Haemophilia A 

Lys408lle 

AAA-ATA 


GCCIACCIAGAAI 1 1 1 ICI ICCCAACCICICAICI Mill ICIC 

TOTACAGMGTOTAAAAGTCAATATTTGAACAATGGCCCTC 

AGCGGATTGGTAGGAAGTACAAAAAAGTCCGATT 


2128 



WO 01/73002 



-167- 



PCT/US01/09761 



Clinical Phenotype & 






Mutation 




NO: 




AATCGGAC 1 1 1 1 1 1 GTACTTCCTACCAATCCGCTGAGGGCCAT 
TGTTCAAATATTGAC 1 1 1 1 ATAACTTCTGTATAAGAGAAAAAAA 
GATGAGAGGTTGGGAAGAAAAATTCTAGGTAGGC 


2129 




AAGTTATAAAAGTCAAT 


2130 




Al IGACI 1 1 IAIAACI 1 


2131 


Haemophilia A 

Leu412Phe 

TTGa-TTT 






II MCI ICCCAACCICICAICI 1 1 1 1 1 ICICI IAIACAGAAGI 1 

ATAAAAGTCAATATTTGAACAATGGCCCTCAGCGGATTGGTAG 

GAAGTACAAAAAAGTCCGATTTATGGCATACACA 


2132 




IGIGIAIGCCAIAAAICGGACI 1 1 1 1 IGIACI ICCIACCAAIC 
CGCTGAGGGCCATTGTTCAAATATTGAC 1 1 1 1ATAACTTCTGT 
ATAAGAGAAAAAMGATGAGAGGTTGGGAAGAAAA 


2133 




CAATATTTGAACAATGG 


2134 




CCATTGTTCAAATATTG 


2135 


Haemophilia A 

Arg418Trp 

gCGG-TGG 


TCATCI 1 1 1 1 1 ICTCTTATACAGAAGTTATAAAAGTCAATATTTG 
AACAATGGCCCTCAGCGGATTGGTAGGAAGTACAAAAAAGTC 
CGATTTATGGCATACACAGATGAAACC 1 1 IAAGA 


2136 | 




ICI IAAAGGI 1 ICAICIGIGIAIGCCAIAAAIUGGACI 1 1 1 1 IG 
TACTTCCTACCAATCCGCTGAGGGCCATTGTTCAAATATTGAC 
1 1 1 lATAACTTCTGTATAAGAGAAAAAAAGATGA 


2137 




GCCCTCAGCGGATTGGT 


2138 




ACCAATCCGCTGAGGGC 


2139 


Haemophilia A 

Gly420Val 

GGT-GTT 


1 1 1 1 ICIUI IAIACAGAAGI 1 A 1 AAAAG 1 CAA 1 A 1 1 IGAACAAI 

GGCCCTCAGCGGATTGGTAGGAAGTACAAAAAAGTCCGATTT 

ATGGCATACACAGATGAAACCTTTAAGACTCGTGA 


2140 




TCACGAGTCTTAAAGGTTTCATCTGTGTATGCCATAAATCGGA 
CI 1 II 1 IGTACTTCCTACCAATCCGCTGAGGGCCATTGTTCAA 
ATATTGACI 1 1 1 ATAACTTCTGTATAAGAGAAAAA 


2141 




GCGG ATTGGTAGGAAGT 


2142 




ACTTCCTACCAATCCGC 


2143 


Haemophilia A 

Lys425Arg 

AAA-AGA 


GAAGTTATAAAAGTCAATATTTGAACAATGGCCCTCAGCGGAT 
TGGTAGGAAGTACAAAAAAGTCCGAI 1 1 ATGGCATACACAGAT 
GAAACCTTTAAGACTCGTGAAGCTATTCAGCATGA 


2144 




TCATGCTGAATAGCTTCACGAGTCTTAAAGGI 1 ICAI'CTGTGT 
ATGCCATAAATCGGAC 1 1 1 1 1 1 GTACTTCCTACCAATCCGCTG 
AGGGCCATTGTTCAAATATTGACI 1 1 lATAACTTC 


2145 




GTACAAAAAAGTCCGAT 


2146 




AICGGACI II 1 1 IGIAC 


2147 


Haemophilia A 

Arg427Term 

cCGA-TGA 


TATAAAAGTCAATATTTGAACAATGGCCCTCAGCGGATTGGTA 
GGAAGTACAAAAAAGTCCGATTTATGGCATACACAGATGAAAC 
CTTTAAGACTCGTGAAGCTATTCAGCATGAATCAG 


2148 



WO 01/73002 



-168- 



PCT/US01/09761 



Clinical Phenotype & 
Mutation 


correcting uligos 






CTGATTCATGCTGAATAGCTTCACGAGTCTTAAAGGTTTCATC 
TGTGTATGCCATAAATCGGAC 1 1 1 1 1 1 GTACTTCCTACCAATC 
CGCTGAGGGCCATTGTTCAAATATTGACl I I I ATA 


2149 


AAAAAGICCGAI I IAIG 


2150 


CA1AAAICGGACI MM 


2151 


Haemophilia A 

Tyr431Asn 

aTAC-AAC 


TATTTGAACAATGGCCCTCAGCGGATTGGTAGGAAGTACAAA 
AAAGTCCGATTTATGGCAIACACAGATGAAACCTTTAAGACTC 
GTGAAGCTATTCAGCATGAATCAGGAATCTTGGGAC 


2152 


GTCCCAAGATTCCTGATTCATGCTGAATAGCTTCACGAGTCTT 
AAAGGTTTCATCTGTGTATGCCATAAATCGGAC I till IGTAC 
TTCCTACCAATCCGCTGAGGGCCATTGTTCAAATA 


2153 


TTATGGCATACACAGAT 


2154 


ATCTGTGTATGCCATAA 


2155 


Haemophilia A 

Thr435lle 

ACC-ATC 


GCCCTCAGCGGATTGGTAGGAAGTACAAAAAAGTCCGATTTA 
TGGCATACACAGATGAAACCTTTAAGACTCGTGAAGCTATTCA 
GCATGAATCAGGAATCTTGGGACCTTTAC 1 1 IATGG 


2156 


CCATAAAGTAAAGGTCCCAAGATTCCTGATTCATGCTGAATAG 
CTTCACGAGTCTTAAAGGTTTCATCTGTGTATGCCATAAATCG 
GACTTTTTTGTACTTCCTACCAATCCGCTGAGGGC 


2157 


AGATGAAACCTTTAAGA 


2158 


TCTTAMGGTTTCATCT 


2159 


Haemophilia A 

Pro451Leu 

CCT-CTT 


ACACAGATGAAACCTTTAAGACTCGTGAAGCTATTCAGCATGA 

ATCAGGAAtCTTGGGACCTTTACTTTATGGGGAAGTTGGAGA 

CACACTGTTGGTAAGTTGAAGAAAAGATTTAAGGTC 


2160 


GACCTTAMTCTTTTCTTCAACTTACCAACAGTGTGTCTCCAA 

CTTCCCCATAAAGTAAAGGTCCCAAGATTCCTGATTCATGCTG 

AATAGCTTCACGAGTCTTAAAGGTTTCATCTGTGT 


2161 


CTTGGGACCTTTACTTT 


2162 


AAAGTAAAGGTCCCAAG 


2163 


Haemophilia A 

Pro451Thr 

aCCT-ACT 


TACACAGATGAAACCTTTAAGACTCGTGAAGCTATTCAGCATG 
AATCAGGAATCTTGGGACCTTTACTTTATGGGGAAGTTGGAGA 
CACACTGTTGGTAAGTTGAAGAAAAGATTTAAGGT 


2164 


ACCTTAAATCTTTTCTTCAACTTACCAACAGTGTGTCTCCAACT 
TCCCCATAAAGTAAAGGTCCCAAGATTCCTGATTCATGCTGAA 
TAGCTTCACGAGTCTTAAAGGTTTCATCTGTGTA 


2165 


TCTTGGGACCTTTACTT 


2166 


AAGTAAAGGTCCCAAGA 


2167 


Haemophilia A 

Gly455Arg 

tGGG-AGG 


ACCTTTAAGACTCGTGAAGCTATTCAGCATGAATCAGGAATCT 
TGGGACCTTTACTTTATGGGGAAGTTGGAGACACACTGTTGG 
TAAGTTGAAGAAAAGATTTAAGGTCAGGTAAGAAGA 


2168 



WO 01/73002 



-169- 



PCT/US01/09761 



Clinical Phenotype & 
Mutation 




Mm id 






ICI ICI IACCIGACCI IAAAICI 1 1 ICI ICAACI lACCAACAGr 

GTGTCTCCAACTTCCCCATAMGTAAAGGTCCCAAGATTCCTG 

ATTCATGCTGAATAGCTTCACGAGTCTTAAAGGT 


2169 




TACTTTATGGGGAAGTT 


2170 




AACTTCCCCATAAAGTA 


2171 


Haemophilia A 

Gly455Glu 

GGG-GAG 


CCTTTAAGACTCGTGAAGCTATTCAGCATGAATCAGGAATCTT 
GGGACCTTTACTTTATGGGGAAGTTGGAGACACACTGTTGGT 
AAGTTGAAGAAAAGA 1 1 1 AAGGTCAGGTAAGAAGAA 


2172 




TTCT'I CI 1 ACC'I GACC 1 IAAAICI 1 1 ICI 1 CAAC I'TACCAACAG 
TGTGTCTCCAACTTCCCCATAAAGTAAAGGTCCCAAGATTCCT 
GATTCATGCTGAATAGCTTCACGAGTCTTAAAGG 


2173 




ACTTTATGGGGAAGTTG 


2174 




CAACTTCCCCATAAAGT 


2175 


Haemophilia A 

Asp459Asn 

aGAC-AAC 


CGTGAAGCTATTCAGCATGAATCAGGAATCTTGGGACCTTTAC 
1 1 IATGGGGAAGTTGGAGACACACTGTTGGTAAGTTGAAGAA 
AAGATTTAAGGTCAGGTAAGAAGAAAAAGTCTGGAG 


2176 




CICCAGACI 1 1 1 ICI ICI IACCIGACCI IAAAICI 1 1 ICI ICAA 
CTTACCAACAGTGTGTCTCCAACTTCCCCATAAAGTAAAGGTC 
CCAAGATTCCTGATTCATGCTGAATAGCTTCACG 


2177 




AAGTTGGAGACACACTG 


2178 




CAGTGTGTCTCCAACTT 


2179 


Haemophilia A 

Phe465Cys 

TTT-TGT 


IGI IGAICCIAGICGI 1 1 IAGGAI 1 IGAICI IAGAICICGCI l"A 
TACTTTCAGATTATATTTAAGAATCAAGCAAGCAGACCATATAA 
CATCTACCCTCACGGAATCACTGATGTCCGTCC 


2180 




GGACGGACATCAGTGATTCCGTGAGGGTAGATGTTATATGGT 
CTGCTTGCTTGATTCTTAAATATAATCTGAAAGTATAAGCGAG 
ATCTAAGATCAAATCCTAAAACGACTAGGATCAACA 


2181 




GATTATATTTAAGAATC 


2182 




GATTCTTAAATATAATC 


2183 


Haemophilia A 

Ala469Gly 

GCA-GGA 


ICGI 1 1 IAGGAI 1 IGAICI IAGAICICGCI IAIAC1I ICAGATT 
ATATTTAAGAATCAAGCAAGCAGACCATATAACATCTACCCTC 
ACGGAATCACTGATGTCCGTCCTTTGTATTCAAG 


2184 




CTTGAATACAAAGGACGGACATCAGTGATTCCGTGAGGGTAG 
ATGTTATATGGTCTGCTTGCTTGATTCTTAAATATAATCTGAAA 
GTATAAGCGAGATCTAAGATCAAATCCTAAAACGA 


2185 




GAATCAAGCAAGCAGAC 


2186 




GTCTGCTTGCTTGATTC 


2187 


Haemophilia A 

Arg471Gly 

cAGA-GGA 


TTAGGATTTGATCTTAGATCTCGCTTATACTTTCAGATTATATT 
TAAGAATCAAGCAAGCAGACCATATAACATCTACCCTCACGG 
AATCACTGATGTCCGTCCTTTGTATTCAAGGAGAT 


2188 



WO 01/73002 



-170- 



PCT/US01/09761 



CRnicat Phenotype & 
Mutation 


\*uft mutiny \iiiyu^ 


SEQID 

NO; 




ATCTCCTTGAATACAAAGGACGGACATCAGTGATTCCGTGAG 

GGTAGATGTTATATGGTCTGCTTGCTTGATTCTTAAATATAATC 

TGAAAGTATAAGCGAGATCTAAGATCAAATCCTAA 


2189 


AAGCAAGCAGACCATAT 


2190 


ATATGGTCTGCTTGCTT 


2191 


Haemophilia A 

Tyr473Cys 

TAT-TGT 


TTGATCTTAGATCTCGCTTATACTTTCAGATTATATTTAAGAAT 
CAAGCAAGCAGACCATATAACATCTACCCTCACGGAATCACT 
GATGTCCGTCCTTTGTATTCAAGGAGATTACCAAA 


2192 


TTTGGTAATCTCCTTGAATACAAAGGACGGACATCAGTGATTC 
CGTGAGGGTAGATGTTATATGGTCTGCTTGCTTGATTCTTAAA 
TATAATCTGAAAGTATAAGCGAGATCTAAGATCAA 


2193 


CAGACCATATAACATCT 


2194 


AGATGTTATATGGTCTG 


2195 


Haemophilia A 

Tyr473His 

aTAT-CAT 


TTTGATCTTAGATCTCGCTTATACTTTCAGATTATATTTAAGAA 

TCAAGCAAGCAGACCATATAACATCTACCCTCACGGAATCACT 

GATGTCCGTCCTTTGTATTCAAGGAGATTACCAA 


2196 


TTGGTAATCTCCTTGAATACAAAGGACGGACATCAGTGATTCC 
GTGAGGGTAGATGTTATATGGTCTGCTTGCTTGATTCTTAAAT 
ATAATCTGAAAGTATAAGCGAGATCTAAGATCAAA 


2197 


GCAGACCATATAACATC 


2198 


GATGTTATATGGTCTGC 


2199 


Haemophilia A 

He475Thr 

ATC-ACC 


TTAGATCTCGCTTATACTTTCAGATTATATTTAAGAATCAAGCA 

AGCAGACCATATAACATCTACCCTCACGGAATCACTGATGTCC 

GTCCTTTGTATTCAAGGAGATTACCAAAAGGTAA 


2200 


TTACCTTTTGGTAATCTCCTTGAATACAAAGGACGGACATCAG 
TGATTCCGTGAGGGTAGATGTTATATGGTCTGCTTGCTTGATT 
CTTAAATATAATCTGAAAGTATAAGCGAGATCTAA 


2201 


ATATAACATCTACCCTC 


2202 


GAGGGTAGATGTTATAT 


2203 


Haemophilia A 

Gly479Arg 

cGGA-AGA 


TTATACTTTCAGATTATATTTAAGAATCAAGCAAGCAGACCATA 
TAACATCTACCCTCACGGAATCACTGATGTCCGTCCTTTGTAT 
TCAAGGAGATTACCAAAAGGTAAATATTCCCTCG 


2204 


CGAGGGAAIAI 1 IACCI 1 1 IGGIAAICICCI IGAAIACAAAGG 
ACGGACATCAGTGATTCCGTGAGGGTAGATGTTATATGGTCT 
GCTTGCTTGATTCTTAAATATAATCTGAAAGTATAA 


2205 


ACCCTCACGGAATCACT 


2206 


AGTGATTCCGTGAGGGT 


2207 


Haemophilia A 

Thr522Ser 

aACT-TCT 


CCAATTCTGCCAGGAGAAATATTCAAATATAAATGGACAGTGA 
CTGTAGAAGATGGGCCAACTAAATCAGATCCTCGGTGCCTGA 
CCCGCTATTACTCTAGTTTCGTTAATATGGAGAGAG 


2208 



WO 01/73002 



-171 * 
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Clinical Phenotype & 
Mutation 




SEdil 

HQ: 




CTCTCTCCATATTAACGAAACTAGAGTAATAGCGGGTCAGGC 

ACCGAGGATCTGATTTAGTTGGCCCATCTTCTACAGTCACTGT 

CCATTTATATTTGAATATTTCTCCTGGCAGAATTGG 


2209 


ATGGGCCAACTAAATCA 


2210 


TGATTTAGTTGGCCCAT 


2211 


Haemophilia A 

Asp525Asn 

aGAT-AAT 


CCAGGAGAAATATTCAAATATAAATGGACAGTGACTGTAGAAG 
ATGGGCCAACTAAATCAGATCCTCGGTGCCTGACCCGCTATT 
ACTCTAGTTTCGTTAATATGGAGAGAGATCTAGCTT 


2212 


AAGCTAGATCTCTCTCCATATTAACGAAACTAGAGTAATAGCG 
GGTCAGGCACCGAGGATCTGATTTAGTTGGCCCATCTTCTAC 
AGTCACTGTCCATTTATATTTGAATATTTCTCCTGG 


2213 


CTAAATCAGATCCTCGG 


2214 


CCGAGGATCTGATTTAG J 


2215 


Haemophilia A 

Arg527Trp 

tCGG-TGG 


GAAATATTCAAATATAAATGGACAGTGACTGTAGAAGATGGGC 

CAACTAAATCAGATCCTCGGTGCCTGACCCGCTATTACTCTA 

GTTTCGTTAATATGGAGAGAGATCTAGCTTCAGGAC 


2216 


GTCCTGAAGCTAGATCTCTCTCCATATTAACGAAACTAGAGTA 
ATAGCGGGTCAGGCACCGAGGATCTGATTTAGTTGGCCCATC 
TTCTACAGTCACTGTCCATTTATATTTGAATATTTC 


2217 


CAGATCCTCGGTGCCTG 


2218 


CAGGCACCGAGGATCTG 


2219 


Haemophilia A 

Arg531Cys 

cCGC-TGC 


TATAAATGGACAGTGACTGTAGAAGATGGGCCAACTAAATCA 
GATCCTCGGTGCCTGACCCGCTATTACTCTAGI 1 1 CGTTAATA 
TGGAGAGAGATCTAGCTTCAGGACTCATTGGCCCTC 


2220 


GAGGGCCAATGAGTCCTGAAGCTAGATCTCTCTCCATATTAA 

CGAAACTAGAGTAATAGCGGGTCAGGCACCGAGGATCTGATT 

TAGTTGGCCCATCTTCTACAGTCACTGTCCATTTATA 


2221 


GCCTGACCCGCTATTAC 


2222 


GTAATAGCGGGTCAGGC 


2223 


Haemophilia A 

Arg531Gly 

cCGC-GGC 


TATAAATGGACAGTGACTGTAGAAGATGGGCCAACTAAATCA 

GATCCTCGGTGCCTGACCCGCTATTACTCTAGTTTCGTTAATA 

TGGAGAGAGATCTAGC7TCAGGACTCATTGGCCCTC 


2224 


GAGGGCCAATGAGTCCTGAAGCTAGATCTCTCTCCATATTAA 

CGAAACTAGAGTAATAGCGGGTCAGGCACCGAGGATCTGATT 

TAGTTGGCCCATCTTCTACAGTCACTGTCCATTTATA 


2225 


GCCTGACCCGCTATTAC ) 


2226 


GTAATAGCGGGTCAGGC 


2227 


Haemophilia A 

Arg531His 

CGC-CAC 


ATAAATGGACAGTGACTGTAGAAGATGGGCCAACTAAATCAG 
ATCCTCGGTGCCTGACCCGCTATTACTCTAGTTTCGTTAATAT 
GGAGAGAGATCTAGCTTCAGGACTCATTGGCCCTCT 


2228 



WO 01/73002 



-172- 



PCT/US01/09761 



CHnical Phenotype & 


Correcting OHgos 






NO: 




AGAGGGCCAATGAGTCCTGAAGCTAGATCTCTCTCCATATTM 
CGAAACTAGAGTAATAGCGGGTCAGGCACCGAGGATCTGATT 
TAGTTGGCCCATCTTCTACAGTCACTGTCCATrTAT 


2229 




CCTGACCCGCTATTACT 


2230 




AGTAATAGCGGGTCAGG 


2231 


Haemophilia A 

Ser534Pro 

cTCT-CCT 


ACAGTGACTGTAGAAGATGGGCCAACTAAATCAGATCCTCGG 
TGCCTGACCCGCTATTACTCTAGTTTCGTTAATATGGAGAGAG 
ATCTAGCTTCAGGACTCATTGGCCCTCTCCTCATCT 


2232 




AGATGAGGAGAGGGCCAATGAGTCCTGAAGCTAGATCTCTCT 
CCATATTAACGAAACTAGAGTAATAGCGGGTCAGGCACCGAG 
GATCTGATTTAGTTGGCCCATCTTCTACAGTCACTGT 


2233 




GCTATTACTCTAGTTTC 


2234 




GAAACTAGAGTAATAGC 


2235 


Haemophilia A 

Ser535Gly 

tAGT-GGT 


GTGACTGTAGAAGATGGGCCAACTAAATCAGATCCTCGGTGC 
CTGACCCGCTATTACTCTAGTTTCGTTAATATGGAGAGAGATC 
TAGCTTCAGGACTCATTGGCCCTCTCCTCATCTGCT 


2236 




AGCAGATGAGGAGAGGGCCAATGAGTCCTGAAGCTAGATCTC 

TCTCCATATTAACGAAACTAGAGTAATAGCGGGTCAGGCACC 

GAGGATCTGATTTAGTTGGCCCATCTTCTACAGTCAC 


2237 




ATTACTCTAGTTTCGTT 


2238 




AACGAAACTAGAGTAAT 


2239 


Haemophilia A 

Val537Asp 

GTT-GAT 


TAGAAGATGGGCCAACTAAATCAGATCCTCGGTGCCTGACCC 
GCTATTACTCTAGTTTCGTTAATATGGAGAGAGATCTAGCTTC 
AGGACTCATTGGCCCTCTCCTCATCTGCTACAAAGA 


2240 




TCTTTGTAGCAGATGAGGAGAGGGCCAATGAGTCCTGAAGCT 
AGATCTCTCTCCATATTAACGAAACTAGAGTAATAGCGGGTCA 
GGCACCGAGGATCTGATTTAGTTGGCCCATCTTCTA 


2241 




TAGTTTCGTTAATATGG 


2242 




CCATATTAACGAAACTA 


2243 


Haemophilia A 

Arg541Thr 

AGA-ACA 


CAACTAAATCAGATCCTCGGTGCCTGACCCGCTATTACTCTA 
Gl I ICGTTAATATGGAGAGAGATCTAGCTTCAGGACTCATTGG 
CCCTCTCCTCATCTGCTACAAAGAATCTGTAGATCA 


2244 




TGATCTACAGATTCTTTGTAGCAGATGAGGAGAGGGCCAATG 
AGTCCTGAAGCTAGATCTQTCTCCATATTAACGAAACTAGAGT 
AATAGCGGGTCAGGCACCGAGGATCTGATTTAGTTG 


2245 




TATGGAGAGAGATCTAG 


2246 




CTAGATCTCTCTCCATA 


2247 


Haemophilia A 

Asp542Gly 

GAT-GGT 


CTAMTCAGATCCTCGGTGCCTGACCCGCTATTACTCTAGTTT 
CGTTAATATGGAGAGAGATCTAGCTTCAGGACTCATTGGCCC 
TCTCCTCATCTGCTACAAAGAATCTGTAGATCAAAG 


2248 



WO 01/73002 



-173- 



PCT/US01/09761 



Clinical Phenotype& 
Mutation 


Cflrrectihct Olian^ 


SEQID 

HO: 




CTTTGATCTACAGATTCTTTGTAGCAGATGAGGAGAGGGCCA 
ATGAGTCCTGAAGCTAGATCTCTCTCCATATTAACGAAACTAG 
AGTAATAGCGGGTCAGGCACCGAGGATCTGATTTAG 


2249 


GGAGAGAGATCTAGCTT 


2250 


AAGCTAGATCTCTCTCC 


2251 


Haemophilia A 

Asp542His 

aGAT-CAT 


ACTAAATCAGATCCTCGGTGCCTGACCCGCTATTACTCTAGTT 

TCGTTAATATGGAGAGAGATCTAGCTTCAGGACTCATTGGCC 

CTCTCCTCATCTGCTACAAAGAATCTGTAGATCAAA 


2252 


TTTGATCTACAGATTCTTTGTAGCAGATGAGGAGAGGGCCAAT 
GAGTCCTGAAGCTAGATCTCTCTCCATATTAACGAAACTAGAG 
TAATAGCGGGTCAGGCACCGAGGATCTGATTTAGT 


2253 


TGGAGAGAGATCTAGCT 


2254 


AGCTAGATCTCTCTCCA 


2255 


Haemophilia A 

Asp542Tyr 

aGAT-TAT 


ACTAAATCAGATCCTCGGTGCCTGACCCGCTATTACTCTAGTT 

TCGTTAATATGGAGAGAGATCTAGCTTCAGGACTCATTGGCC 

CTCTCCTCATCTGCTACAAAGAATCTGTAGATCAAA 


2256 


TTTGATCTACAGATTCTTTGTAGCAGATGAGGAGAGGGCCAAT 
GAGTCCTGAAGCTAGATCTCTCTCCATATTAACGAAACTAGAG 
TAATAGCGGGTCAGGCACCGAGGATCTGATTTAGT 


2257 


TGGAGAGAGATCTAGCT | 


2258 


AGCTAGATCTCTCTCCA 


2259 


Haemophilia A 

Glu557Term 

aGAA-TAA 


GTTAATATGGAGAGAGATCTAGCTTCAGGACTCATTGGCCCT 

CTCCTCATCTGCTACAAAGAATCTGTAGATCAAAGAGGAAACC 

AGGTGAGTTCTTGCCTTTCCAAGTGCTGGGTTTCAT 


2260 


ATGAAACCCAGCACTTGGAAAGGCAAGAACTCACCTGGTTTC ! 
CTCI 1 IGATCTACAGATTCTTTGTAGCAGATGAGGAGAGGGC 
CAATGAGTCCTGAAGCTAGATCTCTCTCCATATTAAC 


2261 


GCTACAAAGAATCTGTA 


2262 


TACAGATTCTTTGTAGC 


2263 


Haemophilia A 

Ser558Phe 

TCT-TTT 


ATATGGAGAGAGATCTAGCTTCAGGACTCATTGGCCCTCTCC i 
TCATCTGCTACAAAGAATCTGTAGATCAAAGAGGAAACCAGGT 
GAGTTCTTGCCTTTCCAAGTGCTGGGTTTCATTCTC | 


2264 


GAGAATGAAACCCAGCACTTGGAMGGCAAGAACTCACCTGG 
TTTCCTCTTTGATCTACAGATTCTTTGTAGCAGATGAGGAGAG 
GGCCAATGAGTCCTGAAGCTAGATCTCTCTCCATAT 


2265 


CAAAGAATCTGTAGATC 


2266 


GATCTACAGATTCTTTG 


2267 


Haemophilia A 

Val559Ala 

GTA-GCA 


TGGAGAGAGATCTAGCTTCAGGACTCATTGGCCCTCTCCTCA 
TCTGCTACAAAGAATCTGTAGATCAAAGAGGAAACCAGGTGA 
GTTCTTGCCTTTCCAAGTGCTGGGTTTCATTCTCAGT 1 


2268 



WO 01/73002 



-174- 



PCT/US01/09761 





Correcting Oligos 


SEQ ID 

HQ: 




ACTGAGAATGAAACCCAGCACTTGGAAAGGCAAGAACTCACC 
TGGTTTCCTCTTTGATCTACAGATTCTTTGTAGCAGATGAGGA 
GAGGGCCAATGAGTCCTGAAGCTAGATCTCTCTCCA 


2269 


AGAATCTGTAGATCAAA 


2270 


TTTGATCTACAGATTCT 


2271 



EXAMPLE 14 
Hemophilia ■ Factor IX Deficiency 

The attached table discloses the correcting oligonucleotide base sequences for the 
Factor IX oligonucleotides of the invention. 



Table 21 

Factor IX Mutations and Genome-Correcting Oligos 



Clinical Phenotype & 


Correcting Oligos 


SEQ ID 

NO: 


Haemophilia B 

Asn2Asp 

tAAT-GAT 


ATTTCAGTnTTCTTGATCATGAAAACGCCAACAAAATTCTGAA 
TCGGCCAAAGAGGTATAATrCAGGTAAATTGGAAGAGTTTGTT 
CAAGGGAACCTTGAGAGAGAATGTATGGAAGAAA 


2272 


TTTCTTCCATACATTCTCTCTCAAGGTTCCCTTGAACAAACTCT 
TCCMTTTACCTGMTTATACCTCTTTGGCCGATTCAGAATTTT 
GTTGGCG 1 1 1 1 CATGATCAAGAAAAACTGAAAT 


2273 


AGAGGTATAATTCAGGT 


2274 


ACCTGAATTATACCTCT 


2275 


Haemophilia B 

Asn2lle 

AAT-ATT 

i 


1 1 1 CAGI I i 1 1 CTTGATCATGAAAACGCCAACAAAATTCTGAAT 

CGGCCAAAGAGGTATAATTCAGGTAMTTGGAAGAGTTTGTT 

CAAGGGAACCTTGAGAGAGAATGTATGGAAGAAAA 


2276 


MUCH CCA I ACA 1 1 C I C I C I CAAGG ITCCCTTGAACAAACTC 
TTCCMTTTACCTGMTTATACCTCTTTGGCCGATTCAGAATTT 
TGTTGGCG 1 1 1 1 CATGATCAAGAAAAACTGAAA 


2277 


GAGGTATAATTCAGGTA 


2278 


TACCTGAATTATACCTC 


2279 


Haemophilia B 

Asn2Tyr 

tAAT-TAT 


ATTTCAG I I I 1 1 C 1 1 GAI CATGAAAACGCCAACAAAATTCTGAA 
TCGGCCAAAGAGGTATAATrCAGGTAAATTGGAAGAGTTTGTT 
CAAGGGAACCTTGAGAGAGAATGTATGGAAGAAA 


2280 


TTTCTTCCATACATTCTCTCTCAAGGTTCCCTTGAACAAACTCT 
TCCAAI I IACCIGAAI IAIACCICI 1 1 GGCCUAT I CAGAA 1 1 1 I 
GTTGGCG 1 1 1 1 CATGATCAAGAAAAACTGAAAT 


2281 



WO 01/73002 



-175- 



PCT/US01/09761 



CRnicaf Phenotype & 
Mutation j 


Correcting Oligos 










AGAGGTATAATTCAGGT 


2282 




ACCTGAATTATACCTCT 


2283 


Haemoohilia B 

Ser3Pro 

tTCA-CCA 


TCAGI 1 1 1 1 CTTGATCATGAAAACGCCAACAAAATTCTGAATC 

GGCCAAAGAGGTATAATTCAGGTAAATTGGAAGAGTTTGTTCA 

AGGGAACCTTGAGAGAGAATGTATGGAAGAAAAGT 


2284 




ACI 1 1 ICI ICCAIACAI ICICICICAAGGI ICCCI 1 GAACAAAC 
TCTTCCAATTTACCTGAATTATACCTCTTTGGCCGATTCAGAA 
1 1 II Gl IGGCGI 1 1 1 CATGATCAAGAAAAACTGA 


2285 




GGTATAATTCAGGTAAA 


2286 




1 1 IACCIGAAI IAIACC 


2287 


Haemoohilia B 

Gly4Asp 

GGT-GAT 


1 1 1 1 ICI 1 GA 1 CA 1 GAAAACGCCAACAAAA 1 ICIGAAICGGCC 

1 1 1 1 1 %^ 1 1 ^P^f X 1 V^f 1 1 V^f If If If \W v v// 1/ twi \J XJ \J \ t 1 * 11 \ 1 v/ v W v/ w 

AAAGAGGTATAATTCAGGTAAATTGGAAGAGTTTGTTCAAGGG 
AACCTTGAGAGAGAATGTATGGAAGAAAAGTGTAG 


2288 




CTACACI 1 1 ICI 1 CCATACATTCTCTCTCAAGGTTCCCTTGAAC 
AAACTCTTCCAA 1 1 1 ACCTGAATTATACCTCTTTGGCCGATTCA 
GAAM 1 IGI IGGCGI 1 1 1 CATGATCAAGAAAAA 


2289 




TAATTCAGGTAAATTGG 


2290 




CCAATTTACCTGAATTA 

V^/ 1/11 1 11 IV V 1 Ull 111 


2291 


Haemoohilia B 

i iuwi i i\/ui iiiidi h_y 

Gly4Ser 
aGGT-AGT 


G 1 i 1 1 1 CTTGATCATGAAAACGCCAACAAAATTCTGAATCGGC 
CAAAGAGGTATAATTCAGGTAAATTGGAAGAGTTTGTTCAAGG 
GAACCTTGAGAGAGAATGTATGGAAGAAAAGTGTA 


2292 




IACACI 1 1 ICI ICCAIACAI ICICICICAAGGI ICCCI IGAACA 
MCTCTTCCAATTTACCTGAATTATACCTCTTTGGCCGATTCA 
GAA 1 1 1 1 G 1 1 GGCG 1 1 1 1 CATGATCAAGAAAAAC 


2293 




ATAATTCAGGTAAATTG 


2294 




CAATTTACCTGAATTAT 


2295 


Haemoohilia B 

LysSGIu 

tAAA-GAA 


TTTCTTGATCATGAAAACGCCAACAAAATTCTGAATCGGCCAA 
AGAGGTATAATTCAGGTAAATTGGAAGAG 1 1 IGTTCAAGGGAA 
CCTTGAGAGAGAATGTATGGAAGAAAAGTGTAGTT 


2296 




AACIACACI 1 1 ICI ICCAIACAI ICICICICAAGGI ICCCI IGA 
ACAAACTCTTCCAATTTACCTGAATTATACCTCTTTGGCCGATT 
CAGAAI 1 1 IGI IGGCGI 1 1 1 CATGATCAAGAAA 


2297 




ATTCAGGTAAATTGGAA 


2298 




TTCCAATTTACCTGAAT 


2299 


Haemophilia B 

Glu7Ala 

GAA-GCA 


ATCATGAAAACGCCAACAAAATTCTGAATCGGCCAAAGAGGTA 
TAATTCAGGTAAATTGGAAGAGI 1 1 GTTCAAGGGAACCTTGAG 
AGAGAATGTATGGAAGAAAAGTGTAG 1 1 1 IGAAGA 


2300 




ICI ICAAAACIACACI 1 1 ICI ICCAIACAI ICICICICAAGGI 1 
CCCTTGAACAAACTCTTCCAATTTACCTGAATTATACCTCTTTG 
GCCGATTCAGAA 1 1 1 IGI IGGCGI 1 1 ICATGAT 


2301 



WO 01/73002 



-176- 



PCT/US01/09761 



CRnicaf Phenotype & 
Mutation 


•^iS^-Xx^Xx^ /x^^'-x^'' ^-.x^^ '.Vx-x^xxi-'-^x-! x-x-xXx^-xXfeX.-X 


MO; 


Correcting Oligos 

;: : :;: : :vX;-:V:;::x;:;:x::;x ; : : :,:,:, x ; :, : xx - : /-x Vx-.xx:: :X X-: . ] :XX : .xxxx x; x ;:X:xxX:\X.X:;X ■ x : '-; • -x XX'xX.X Xvxxx-X/ ; X - .xx Xx' yy,; :-x.x.: :; : 




TAAATTGGAAGAGTTTG 


2302 




CAAACTCTTCCAATTTA 


2303 


Haemophilia B 

Glu7Lys 

gGAA-AAA 


GATCATGAAAACGCCAACAAAATTCTGAATCGGCCAAAGAGG 

V-^ * » 1 V^/ % 1 X***f Iff w w l\/ w W w \X^ff w \ff Iff 1 1 I V^ I \J \ \ V v V w Vf V w \\^| \\^J 

TATAATTCAGGTAAATTGGAAGAGTTTGTTCAAGGGAACCTTG 
AGAGAGAATGTATGGAAGAAAAGTGTAG 1 1 1 iGAAG 


2304 




CTTCAAAACTACACTTTTCTTCCATACATTCTCTCTCAAGGTTC 
CCTTGAACAAACTCTTCCAATTTACCTGAATTATACCTCTTTGG 
CCGATTCAGAAI 1 1 1 GTTGGCGTTTTCATGATC 


2305 




GIAAAI IGGAAGAGI 1 1 


2306 




AAACTCTTCCAATTTAC 


2307 


Haemophilia B 

Glu7Val 

GAA-GTA 


ATCATGAAAACGCCAACAAAATTCTGAATCGGCCAAAGAGGTA 
TAATTCAGGTAAATTGGAAGAGTTTGTTCAAGGGAACCTTGAG 
AGAGAATGTATGGAAGAAAAGTGTAG 1 1 1 IGAAGA 


2308 




TCTTCAAAACTACACTTTTCTTCCATACATTCTCTCTCAAGGTT 
CCCTTGAACAAACTCTTCCAATTTACCTGAATTATACCTCTTTG 
GCCGATTCAGAAI 1 1 1 G 1 1 GGCG 1 1 1 1 CATGAT 


2309 




TAAATTGGAAGAGTTTG 


2310 




CAAACTCTTCCAATTTA 

V^ff Iff 1 V-r 1 ■ V^/ XI \ 1 1 l/l 


2311 


HaemoDhilia B 

Glu8Ala 

GAG-GCG 


ATGAAAACGCCAACAAAATTCTGAATCGGCCAAAGAGGTATAA 
TTCAGGTAAATTGGAAGAGTTTGTTCAAGGGAACCTTGAGAG 
AGAATGTATGGAAGAAAAGTGTAG 1 1 1 1 GAAGAAGC 


2312 




GCI ICI ICAAAACIACACI 1 1 ICI ICCAIACAI ICIC1CICAAG 
GTTCCCTTGAACAAACTCTTCCAATTTACCTGAATTATACCTCT 
TTGGCCGATTCAGMTTTTGTTGGCGTTTTCAT 


2313 




ATTGGAAGAGTTTGTTC 


2314 




GAACAAACTCTTCCAAT 

N^ff Iff 1 / \J Iff IW 1 Vff 1 1 V»^\^# Iff % 1 


2315 


HaemoDhilia B 

Glu8Gly 

GAG-GGG 


ATGAAAACGCCAACAAAATTCTGAATCGGCCAAAGAGGTATAA 
TTCAGGTAAATTGGAAGAGTTTGTTCAAGGGAACCTTGAGAG 
AGAATGTATGGAAGAAAAGTGTAG 1 1 1 1 GAAGAAGC 


2316 1 




GCI ICI ICAAAACIACACI 1 1 ICI 1 CCATACA T 1 CTCTCTCAAG 
GTTCCCTTGAACAAACTCTTCCAATTTACCTGAATTATACCTCT 
TTGGCCGATTCAGAATTTTGTTGGCGTTTTCAT 


2317 




ATTGGAAGAGTTTGTTC 


2318 




GAACAAACTCTTCCAAT 


2319 


Haemophilia B 

Phe9Cys 

TTT-TGT 


AAAACGCCAACAAAATTCTGAATCGGCCAAAGAGGTATAATTC 

AGGTAAATTGGAAGAGTTTGTTCAAGGGAACCTTGAGAGAGA 

ATGTATGGAAGAAAAGTGTAGTTTTGAAGAAGCACG 


2320 




CGTGCTTCTTCAAMCTACACTTTTCTTCCATACATTCTCTCTC 
AAGGTTCCCTTGAACAAACTCTTCCAATTTACCTGAATTATAC 
CTCTTTGGCCGATTCAGAA 1 1 1 IGTTGGCGI 1 1 1 


2321 



WO 01/73002 



-177- 



PCT/US01/09761 



Clinical Phenotype & 
Mutation 




NO: 




GGAAGAGTTTGTTCAAG 


2322 


PTTP! A A P A A A PTPTTP P 


ZoZO 


Haemophilia B 

Phe91le 

gTTT-ATT 


PA A AAPPPPA APA AAATTPTPA ATPPPPPA A APAf^PTATA ATT 
UAAAAOoUUAAOAAAA II U 1 VjAA 1 OUoUUAAAoAoVj 1 A 1 AA 1 1 

CAGGTAAATTGGAAGAGTTTGTTCAAGGGAACCTTGAGAGAG 
AATGTATGGAAGAAAAGTGTAG 1 1 1 IGAAGAAGCAC 




GIGCI ICI ICAAAACIACACI 1 1 ICI ICCAIACAI ICICICICA 
AGGTTCCCTTGAACAAACTCTTCCAATTTACCTGAATTATACC 
TCTTTGGCCGATTCAGAA 1 1 1 1 GTTGGCGTTTTC 


2325 


TGGAAGAGTTTGTTCAA 


2326 


TTf5 A A C A A A PTPTTPP A 
1 1 Ortr\L>ftr\ML> loll Olin 


9^97 

£.OUi 


Haemophilia B 

Arg(-1)Ser 

AGGt-AGC 


TTAr'A 1 1 IPAfST'l l"l l'PTTf5ATr > ATftiAAAAPr5PPAAPAAAATTf > 

TGAATCGGCCAAAGAGGTATAATTCAGGTAAATTGGAAGAGTT 
TGTTCAAGGGAACCTTGAGAGAGAATGTATGGAA 




TTCCATACATTCTCTCTCAAGGTTCCCTTGAACAAACTCTTCC 
AATTTACCTGAATTATACCTCTTTGGCCGATTCAGAA 1 1 1 IGTT 
GGCGI 1 1 1 CATGATCAAGAAAAACTGAAATGTAA 


2329 


CCAAAGAGGTATAATTC 


2330 


PA ATTATAPPTP 1 1 1 PP 


9^1 
coo I 


Haemophilia B 

Arg(-1)Thr 

AGG-ACG 


T ITAPA TTTPAPTn TTP TTPATPATPA A A APPPP A APA A A ATT 
l 1 1 AUA 1 1 1 UAo 1 II MUI 1 bA 1 OA 1 vjAAAAOoOOAALrAAAA 1 i 

CTGAATCGGCCAAAGAGGTATAATTCAGGTAAATTGGAAGAG 
TTTGTTCAAGGGAACCTTGAGAGAGAATGTATGGA 


DUO 
LOOC 


TCCATACATTCTCTCTCAAGGTTCCCTTGAACAAACTCTTCCA 
ATTTACCTGAATTATACCTCTTTGGCCGATTCAGAA 1 1 1 IGTTG 
GCGI 1 1 1 CATGATCAAGAAAAACTGAAATGTAAA 


2333 


GCCAAAGAGGTATAATT 


2334 


A ATTATAPPTPI 1 IPPP 

AA 1 1 A 1 ALrU 1 U I 1 1 bbU 


OHK 
CO 00 


Haemophilia B 

Lys(-2)Asn 

AAGa-AAT 


PI 1 1 1 APA 1 1 IPAPI 1 1 1 1 PTTPATPATPA A A APPPPA APA A A A 
O 1 1 1 1 AUA 1 1 1 UAo 1 1 1 1 1 U 1 1 oA 1 OA 1 oAAAAOvjOOAAOAAAA 

TTCTGAATCGGCCAAAGAGGTATAATTCAGGTAAATTGGAAGA 
GTTTGTTCAAGGGAACCTTGAGAGAGAATGTATG 


9^£ 


CATACATTCTCTCTCAAGGTTCCCTTGAACAAACTCTTCCAAT 
TTACCTGAATTATACCTCTTTGGCCGATTCAGAA 1 1 1 IGTTGG 
CGI 1 1 1 CATGATCAAGAAAAACTGAAATGTAAAAG 


2337 


CGGCCAAAGAGGTATAA 


2338 


TTATAPPTP 1 1 1 PPPPP 
1 lAIAOOIOl 1 1 vJObUb 


9^Q 
cooy 


Haemophilia B 

Arg(-4)Gln 

CGG-CAG 


AAI IAI ICI 1 1 IACAI 1 ICAGI 1 1 1 ICI 1 GATCATGAAAACGCC 
AACAAAATTCTGAATCGGCCAAAGAGGTATAATTCAGGTAAAT 
TGGAAGAGTTTGTTCAAGGGAACCTTGAGAGAGA 


2340 


TCTCTCTCAAGGTTCCCTTGAACAAACTCTTCCAATTTACCTG 

MTTATACCTCTTTGGCCGATTCAGMTTTTGTTGGCGTTTTCA 

TGATCAAGAAAAACTGAAATGTAAAAGAATAATT 


2341 



WO 01/73002 



-178- 



PCT/US01/09761 



ipnicat PhenotypeA; 
Mutation 


Correctina Oliaos 


: SE(|il 

• Kill 




TCTGAATCGGCCAAAGA 


2342 


TCTTTGGCCGATTCAGA 




Haemophilia B 

Arg(-4)Leu 

CGG-CTG 


AATTATTCI 1 1 lAPATTTPAR 1 1 1 1 1 PTTRATPATP5AAAAPRPP 
AACAAAATTCTGAATCGGCCAAAGAGGTATAATTCAGGTAAAT 
TGGAAGAGTTTGTTCAAGGGAACCTTGAGAGAGA 




TCTCTCTCAAGGTTCCCTTGAACAAACTCTTCCAATTTACCTG 

MTTATACCTCTTTGGCCGATTCAGMTTTTGTTGGCGTTTTCA 

TGATCAAGAAAAACTGAAATGTAAAAGAATAATT 


2345 


TCTGAATCGGCCAAAGA 


2346 


TCTTTGGCCGATTCAGA 

twill vUvUUn 1 i w/\vj/V 




Haemophilia B 

Arg(-4)Trp 

tCGG-TGG 


GAATTATTCI 1 1 IAPATTTPAGI 1 1 1 IPI 1 (-iATPATGAAAAPRP 
CAACAAAATTCTGAATCGGCCAAAGAGGTATAATTCAGGTAAA 
TTGGAAGAGTTTGTTCAAGGGAACCTTGAGAGAG 


9? Aft 


CTCTCTCAAGGTTCCCTTGAACAAACTCTTCCAATTTACCTGA 
ATTATACCTCTTTGGCCGATTCAGAAI 1 1 1 GTTGGCGTTTTCAT 
GATCAAGAAAAACTGAAATGTAAAAGAATAATTC 


2349 


TTCTGAATCGGCCAAAG 


2350 


CTTTGGnrGATTrAGAA 


9^51 

C.OO I 


Haemophilia B 
Gin 11 Term 
tCAA-TAA 


PPPAAPAAAATTPTftAATPftftPPAAARAftfTTATAATTPARRTA 

AATTGGAAGAGTTTGTTCAAGGGAACCTTGAGAGAGAATGTAT 
GGAAGAAAAGTGTAGTTTTGAAGAAGCACGAGAAG 


9^59 


CTTCTCGTGCI 1 C 1 1 CAAAAC 1 ACAC MUCH CCATACAI 1CI 
CTCTCAAGGTTCCCTTGAACAAACTCTTCCAA 1 1 IACCTGAAT 
TATACCTCTTTGGCCGATTCAGAA 1 1 1 IGTTGGC 


2353 


AGTTTGTTCAAGGGAAC 


2354 


GTTCCCTTGAACAAAnT 


9^5 


Haemophilia B 

Gly12Ala 

GGG-GCG 


ACAAAA 1 1 P 1 RAATPRfiPPAAAftAnRTATAATTPARRTAAATT 

GGAAGAGTTTGTTCAAGGGAACCTTGAGAGAGAATGTATGGA 
AGAAAAGTGTAG1 1 1 "1 GAAGAAGUACGAGAAG 1 1 1 1 


9?^R 

C.ODD 


AAAACTTC ICG 1 GO 1 ICI 1 CAAAAC 1 ACAC 1 1 1 ICI ICCAIACA 

TTCTCTCTCAAGGTTCCCTTGAACAAACTCTTCCAATTTACCT 

GMTTATACCTCTTTGGCCGATTCAGMTTTTGT 


2357 


TGTTCAAGGGAACCTTG 


2358 


nAAGGTTncnTTGAAnA 


9^Q 


Haemophilia B 

Gly12Arg 

aGGG-AGG 


AACAAAATTCTGAATCGGCCAAAGAGGTATAATTCAGGTAAAT 
TGGAAGAGTTTGTTCAAGGGAACCTTGAGAGAGAATGTATGG 
AAGAAAAGTGTAG 1 1 1 1 GAAGAAGCACGAGAAGTTT 


2360 


AAACI ICI CG 1 GC 1 1 C II CAAAAC 1 ACAC 1 1 1 1 C 1 1 CCAI ACAI 
TCTCTCTCAAGGTTCCCTTGAACAAACTCTTCCAATTTACCTG 
MTTATACCTCTTTGGCCGATTCAGAATTTTGTT 


2361 



WO 01/73002 



-179- 



PCT/US01/09761 



CKnicaf Phenotype & 
Mutation 


Correcting Oligos 


SEQ ID 




TTGTTCAAGGGAACCTT 


2362 


AAGGTTCCCTTGAACAA 


zooo 


Haemophilia B 

Gly12Glu 

GGG-GAG 


ACAMATTCTGAATCGGCCAAAGAGGTATAATTPAftfTrAAATT 
GGAAGAGTTTGTTCAAGGGAACCTTGAGAGAGAATGTATGGA 
AGAAAAGTGTAGTTTTGAAGAAGCACGAGAAGI 1 1 1 




AAMCTTCTCGTGCTTCTTCAAAACTACACTTTTCTTCCATACA 
TTCTCTCTCAAGGTTCCCTTGAACAAACTCTTCCAATTTACCT 
GAATTATACCTC 1 1 IGGCCGAI ICAGAAI 1 1 IGT 


2365 


TGTTCAAGGGAACCTTG 


2366 


CAAGGTTCCCTTGAACA 


ZOO r 


Haemophilia B 

Glu17Gln 

aGAA-CAA 


CGGCCAAAGAGGTATAATTCWiRTAAATTQnAA^Af^TTTnTTr 
AAGGGAACCTTGAGAGAGAATGTATGGAAGAAAAGTGTAGTT 
TTGAAGAAGCACGAGAAG 1 1 1 1 1 GAAAACACTGAAA 


91RR 

tOUO 


TTTCAGTGTTTTCAAAAACTTCTCGTGCTTCTTCAAAACTACAC 
1 1 1 ICTTCCATACATTCTCTCTCAAGGTTCCCTTGAACAAACTC 
TTCCAATTTACCTGAATTATACCTCTTTGGCCG 


2369 


TTGAGAGAGAATGTATG 


2370 


CATACATTCTCTCTCAA 

wn i nun I i w I v l u l unn 


9?71 


Haemophilia B 

Glu17Lys 

aGAA-AAA 


nRnrnAAAnAf^nTATAATTPAnnTAAATT^^AAr^Ar^TTTriTTr 

AAGGGAACCTTGAGAGAGAATGTATGGAAGAAAAGTGTAGTT 
TTGAAGAAGCACGAGAAG 1 1 1 1 1 GAAAACACTGAAA 


9T79 


TTTCAGTGTTTTCAAAAACTTCTCGTGCTTCTTCAAAACTACAC 
1 1 1 ICTTCCATACATTCTCTCTCAAGGTTCCCTTGAACAMCTC 
TTCCAATTTACCTGAATTATACCTCTTTGGCCG 


2373 


TTGAGAGAGAATGTATG 


2374 


CATACATTCTCTCTCAA 


9^75 


Haemophilia B 

Cys18Arg 

aTGT-CGT 


CCMAGAGGTATAATTCA(^(^TAAATTnnAAnA^TTTr;TTrAAn 

GGAACCTTGAGAGAGAATGTATGGAAGAAAAGTGTAGTTTTG 
AAGAAGCACGAGAAG 1 1 1 1 1 GAAAACACTGAAAGAA 


937fi 


1 ICI 1 ICAGIGI 1 1 1 CAAAAAC MCI CG 1 GC TTCTI CAAAACTA 
CACI 1 1 1 CTTCCATACATTCTCTCTCAAGGTTCCCTTGAACAA 
ACTCTTCCAATTTACCTGAATTATACCTCTTTGG 


2377 


AGAGAGAATGTATGGAA | 


2378 


TTCCATACATTCTCTCT 


to/ y 


Haemophilia B 

Cys18Tyr 

TGT-TAT 


CAAAGAGGTATAATTCAGGTAAATTGGAAGAGTTTGTTCAAGG 
GAACCTTGAGAGAGAATGTATGGAAGAAAAGTGTAG 1 1 1 IGAA 
GAAGCACGAGAAG 1 1 1 1 1 GAAAACACTGAAAGAAC 


2380 | 


GTTCTTTCAGTGTTTTCAAAAACTTCTCGTGCTTCTTCAAAACT 
ACACI 1 1 1 CTTCCATACATTCTCTCTCAAGGTTCCCTTGAACAA 
ACTCTTCCAATTTACCTGAATTATACCTC 1 1 IG 


2381 



WO 01/73002 



-180- 



PCT/US01/09761 



Clinical Phenotype& 
Mutation 


Correctina Oliaos 


SEQID 

NO: 




GAGAGAATGTATGGAAG 


2382 


PTTP P AT A P ATTPTPTP 




Haemophilia B 

Glu20Val 

GAA-GTA 


CZCZTATA ATTP AdfZTA A ATTf^ A A A ^111 CZTTH A A PPP A A Pr*T 
Vjo 1 M 1 MM 1 i UMoo 1 MMM 1 1 obnAoAo 1 1 Ibl 1 UMMovjvjMMUU 1 

TGAGAGAGAATGTATGGAAGAAAAGTGTAG 1 1 1 1 GAAGAAGC 
ACGAGAAG 1 1 1 1 1 GAAAACACTGAAAGAACAGTGAG 


zioo4 


C 1 CAC 1 G 1 1 C 1 1 1 CAG IGI 1 1 1 CAAAAAC 1 I CTCGTGCTTCTTC 
AAAACTACAC 1 1 1 1 CTTCCATACATTCTCTCTCAAGGTTCCCTT 
GAACAAACTCTTCCAATTTACCTGAATTATACC 


2385 


ATGTATGGAAGAAAAGT 


2386 


Afvr<| rrpTTPPATAr'AT 


9Qft7 


Haemophilia B 

Glu21Lys 

aGAA-AAA 


TATAATTPAfSfTTAAATTfifSAArSAfS 1 1 I r^TTPA AfifiriA APPTTY2 

AGAGAGAATGTATGGAAGAAAAGTGTAG 1 1 1 IGAAGAAGCAC 
GAGAAGI 1 1 1 1 GAAAACACTGAAAGAACAGTGAGTA 




IACICACIGI ICI 1 ICAGIGI 1 1 ICAAAAACI ICICGIGCI ICI 
TCAAAACTACAC 1 1 1 1 CTTCCATACATTCTCTCTCAAGGTTCCC 
TTGAACAAACTCTTCCAATTTACCTGAATTATA 


2389 


GTATGGAAGAAAAGTGT 


2390 


APAPT 1 l' i PT TPPATAP 




Haemophilia B 

Cys23Arg 

gTGT-CGT 


TP A f^fVF A A ATTf^fS A hfZ A ^TTTPTTTP A A flflfl A A PPTTf^ A P A P A 
I L»Aoo 1 MMM 1 1 boAnoMo 1 1 1 o 1 I UMMoooMMUU 1 1 oAbAbA 

GAATGTATGGAAGAAAAGTGTAG 1 1 1 1 GAAGAAGCACGAGAA 
GTTTTTGAAAACACTGAAAGAACAGTGAGTATTTCCA 




IGGAAAIACICACIGI ICI 1 ICAGIGI 1 1 1 CAAAAAC 1 ICICGI 
GCTTCTTCAAAACTACACI 1 1 1 CTTCCATACATTCTCTCTCAAG 
GTTCCCTTGAACAAACTCTTCCAATTTACCTGA 


2393 


AAGAAAAG JG 1 AG 1 1 1 1 


2394 


A A A A P I A PAP m TPTT 
MMMMU 1 nOMU II It U 1 1 




Haemophilia B 

Cys23Tyr 

TGT-TAT 


PA(^nTAAATTn(^AAr^AnTTTr^TTPAAr^r^r^AAPPTTr^AnAnAPi 
un\JO 1 MMM 1 I OunnOnO 1 1 1 o 1 1 OMMOvjOMMVyL/ 1 1 OMoMvjMvJ 

AATGTATGGAAGAAAAGTGTAGI 1 1 1 GAAGAAGCACGAGAAGT 
1 1 1 1 GAAAACACTGAAAGAACAGTGAGTATTTCCAC 


zoyo 


G 1 GGAAA 1 AC 1 CAC 1 G 1 ICI 1 ICAGIGI 1 1 1 CAAAAAC 1 1 CI C 
GTGCTTCTTCAAAACTACAC 1 1 1 1 CTTCCATACATTCTCTCTCA 
AGGTTCCCTTGAACAAACTCTTCCAATTTACCTG 


2397 


AGAAAAGIGIAGI IMG 


2398 


P A A A A PT A P A PTTTTPT 
Or\rW\U 1 MOMO I \ 1 1 O 1 


^jyy 


Haemophilia B 

Phe25Ser 

TTT-TCT 


AATTGGAAGAG'I TTG'I i"CAAGGGAACCTTGAGAGAGAATGTAT 
GGMGAAMGTGTAGTTTTGMGMGCACGAGMGTTTTTGAA 
AACACTGAAAGAACAGTGAGTATTTCCACATAATA 


2400 


TATTATGTGGAAATACTCACTGTTC 1 1 ICAGTGI 1 1 1 CAAAAAC 
TTCTCGTGCTTCTTCAAAACTACAC 1 1 1 1 CTTCCATACATTCTC 
TCTCAAGGTTCCCTTGAACAAACTCTTCCAATT 


2401 



WO 01/73002 



-181- 



PCT/US01/09761 



ClinicafPhenotype& 
Mutation 


CbfTfiCtlllCt OltGOS 


NO: 




GTGTAGTTTTGAAGAAG 


2402 




PTTPTTPAAAAPTAPAP 




Glu26Gln 
tGAA-CAA 


GMGAAMGTGTAGTTTTGMGAAGCACGAGMGTTTTTGAAA 
ACACTGAAAGAACAGTGAGTATTTCCACATAATACC 


DA(\A 




GGTATTATG7GGAAAI AC 1 CAC l"GT 1 C 1 II CAG 1 G 1 1! 1 CAAAA 
ACTTCTCGTGCTTCTTCAAAACTACAC 1 1 1 1 CTTCCATACATTC 
TCTCTCAAGGTTCCCTTGAACAAACTCTTCCAA 


2405 




GIAGI 1 1 IGAAGAAGCA 


2406 




TGnTTnTTCAAAAPTAn 


c.h\ji 


i iaci i unci d 

Glu27Ala 
GAA-GCA 


A Af^ Afn FT 1 YnTTP A AftftPi A A P PTTPi A A A d A ATfiT ATHft A A d 

AAMGTGTAGTTTTGMGMGCACGAGMGTTTTTGAAAACAC 
TGAAAGAACAGTGAGTATTTCCACATAATACCCTTC 






GAAGGGTATTATGTGGAAA 1 AC 1 CAC 1 G 1 1 C 1 1 1 CAG 1 G 1 III 

CAAAMCTTCTCGTGCTTCTTCAAMCTACACTTTTCTTCCATA 

CATTCTCTCTCAAGGTTCCCTTGAACAAACTCTT 


2409 




TTTTGAAGAAGCACGAG 


2410 




rTPnTHPTTPTTr A A A A 


9A1 1 
£J\ I I 


ndcl I lupi Mild D 

Glu27Asp 
GAAg-GAC 


An5Af5TTTf5TTPAAf5f5f5AAPPTT<^A<^Af^A^AATr2TATfii'^AAOA 
AUAO 1 1 1 O 1 1 V_#AAVjVJOAAL.Im> 1 1 UAVjAVjAuAA 1 O 1 A 1 UOnnbn 

AAAGTGTAGTTTTGMGMGCACGAGMGTTTTTGAAAACACT 
GAAAGAACAGTGAGTATTTCCACATAATACCCTTCA 






TGAAGGGTATTATGTGGAAATACTCACTGTTCTTTCAGTGTTT 
TCAAAAACTTCTCGTGCTTCTTCAAAACTACACI 1 1 ICTTCCAT 
ACATTCTCTCTCAAGGTTCCCTTGAACAAACTCT 


2413 




TTTGAAGAAGCACGAGA 


2414 




TrTPRTRrTTr'TrrAAA 


0A1 K 
Z4 10 


Hapmnnhilia R 

nctCM lUfJI Mild LJ 

Giu27Lys 
aGAA-AAA 


nAARAnTTTRTTrAARRfiAArrTTfiAnARAriAATriTATrifiAA 

GAAMGTGTAGTTTTGMGMGCACGAGMGTTTTTGAAAACA 
CTGAAAGAACAGTGAGTATTTCCACATAATACCCTT 


9/11 ft 




AAGGGTATTATGTGGAAATACTCACTGTTC 1 1 ICAGTGI MIC 
AAAAACTTCTCGTGCTTCTTCAAAACTACACI 1 1 ICTTCCATAC 
ATTCTCTCTCAAGGTTCCCTTGAACAAACTCTTC 


2417 




GTTTTGAAGAAGCACGA 


2418 




TCGTGCTTCTTCAAAAC 


2419 


Haemophilia B 

Glu27Val 

GAA-GTA 


AAGAGI 1 1 G rTCAAGGGAACCTTGAGAGAGAATGTATGGAAG 
AAMGTGTAGTTTTGMGMGCACGAGMGTTTTTGAAAACAC 
TGAAAGAACAGTGAGTATTTCCACATAATACCCTTC 


2420 




GAAGGGTATTATGTGGAAA1 AC 1 CAC 1 G 1 1 C 1 1 1 CAG 1 G 1 1 1 1 
CAAAAACTTCTCGTGCTTCTTCAaAACTACACI 1 1 ICTTCCATA 
CATTCTCTCTCAAGGTTCCCTTGAACAAACTCTT 


2421 



WO 01/73002 



-182- 



PCT/US01/09761 



CBnicat Phenotype & 
Mutation 


Correctino Oliaos 


IliBlii 

NO: 




TTTTGAAGAAGCACGAG 


2422 




PTPftTttPTTPTTPAAAA 




1 1CJCJ MUjJI Mflca D 

Arg29Gln 
CGA-CAA 


TTHTTP A AHftfiA APPTTRAPi AHAfSA ATfTT ATPf} A A A AAA PT 

GTAGTTTTGMGMGCACGAGAAGTTTTTGAAAACACTGAAAG 
AACAGTGAGTAI 1 1 CCACATAATACCCTTCAGATGC 


OA OA 




GCATCTGAAGGGTATTATGT6GAAA IACICACIGI ICI 1 1 GAG 
TGTTTTCAAAAACTrCTCGTGC 1 TC 1 1 CAAAAC 1 ACAC 1 1 1 1 CT 
TCCATACATTCTCTCTCAAGGTTCCCTTGAACAA 


2425 




AGAAGCACGAGAAGTTT 


2426 






0A01 


Hapmonhilia R 

1 IGCI 1 lUJJl llllCl U 

Arg29Pro 
CGA-CCA 


1 \(± ITPAAn^nAAPPTTr^APiA^AnAATr^TATnriAAnAAAAriT 

GTAGTTTTGAAGAAGCACGAGAAGTTTTTGAAAACACTGAAAG 
AACAGTGAGTATTTCCACATAATACCCTTCAGATGC 


9A9R 




GCATCTGAAGGGTATTATGTGGAAATACTCACTGTTCTTTCAG 
TGTTTTCAAAAACTTCTCGTGCTl'CTTCAAAAC 1 ACAC 1 1 1 ICT 
TCCATACATTCTCTCTCAAGGTTCCCTTGAACAA 


2429 




AGAAGCACGAGAAGTTT 


2430 






OAH 


Hppmnnhilia R 
ncaci 1 IUJJI Mild D 

Arg29Term 
aCGA-TGA 


TTTfiTTP A A f5f5f2 A A PPTTC2 A <*2 A A d A ATY2T ATYirs A A fJ A A A A r~*T 

GTAGTTTTGAAGAAGCACGAGAAG 1 1 1 1 1 GAAAACACTGAAAG 
AACAGTGAGTATTTCCACATAATACCCTTCAGATG 


0A10 




CATCTGAAGGGTATTATGTGGAAATACTCACTGTTCTTTCAGT 
GTTTTCAAAAACTTCTCGTGCTTCTrCAAAAC IACAC 1 1 1 ICTT 
CCATACATTCTCTCTCAAGGTTCCCTTGAACAAA 


2433 




AAGAAGCACGAGAAGTT 


2434 




AAPTTPTPGTfSPTTPTT 




Hppmnnhilia R 

Glu30Lys 
aGAA-AAA 


nTTPAAnnnAAPPTTnAnAnAnAATnTATnnAAnAAAAr:Tr2T 

AGTTrrGMGMGCACGAGMGTTTTTGAAAACACTGAAAGAA 
CAGTGAGTATTTCCACATAATACCCTTCAGATGCAG 


9A1K 
Z4ou 




CTGCATCTGAAGGGTATTATGTGGAAATACTCACTGTTCTTTC 
AGTGTTTTCAAAMCTTCTCGTGCTTCTTCAAMCTACACTTTT 
CTTCCATACATTCTCTCTCAAGGTTCCCTTGAAC 


2437 




AAGCACGAGAAG 1 lilt 


2438 




AAAAAPTTC/TPfiTRPTT 


9A3Q 


Haemophilia B 

Glu30Term 

aGAA-TAA 


GTTCAAGGGAACCTTGAGAGAGAATGTATGGAAGAAAAGTGT 
AGTTTTGMGMGCACGAGMGTTTTTGAAAACACTGAAAGAA 
CAGTGAGTATTTCCACATAATACCCTTCAGATGCAG 


2440 [ 




CTGCATCTGAAGGGTATTATGTGGAAATACTCACTGTTCTTTC 
AGTGI 1 1 ICAAAMCTTCTCGTGCTTCTTCAAAACTACACTTTT 
CTTCCATACATTCTCTCTCAAGGTTCCCTTGAAC 


2441 



WO 01/73002 



-183- 



PCT/US01/09761 



CHnical Phenotype & 
Mutation 


Correcting OHgos 


SEQtD 
NO' 




AAGCACGAGAAGI 1 1 1 1 


2442 


AAAAACTTCTCGTGCTT 


2443 


Haemophilia B 

Glu33Asp 

GAAa-GAC 


CCTTGAGAGAGAATGTATGGAAGAAAAG 1 G 1 AG 1 1 1 IGAAGAA 
GCACGAGAAGI 1 1 1 1 GAAAACACTGAAAGAACAGTGAGTATTT 
CCACATAATACCCTTCAGATGCAGAGCATAGAATA 


2444 


TATTCTATGCTCTGCATCTGAAGGGTATTATGTGGAAATACTC 
ACTGTTCTTTCAGTGTTTTCAAAAACTTCTCGTGCTTCTTCAAA 
ACTACACI 1 1 ICTTCCATACATTCTCTCTCAAGG 


2445 


Gl 1 1 1 IGAAAACACIGA 


2446 


TCAGTGTTTTCAAAAAC 


2447 


Haemophilia B 

Glu33Term 

tGAA-TAA 


AACCTTGAGAGAGAATGTATGGAAGAAAAG7G 1 AG 1 1 1 IGAAG 
AAGCACGAGAAGI 1 1 1 1 GAAAACACTGAAAGAACAGTGAGTAT 
TTCCACATAATACCCTTCAGATGCAGAGCATAGAA 


2448 


TTCTATGCTCTGCATCTGAAGGGTATTATGTGGAAATACTCAC 
TGTTCTTTCAGTGTTTTCAAAAACTTCTCGTGCTTCTTCAAAAC 
TACACI 1 1 1 CTTCCATACATTCTCTCTCAAGGTT 


2449 


AAGI 1 1 1 IGAAAACACI 


2450 


AGIGI 1 1 ICAAAAACI 1 


2451 


Haemophilia B 

Trp42Term 

TGG-TAG 


CAAAACACTTTAGATA 1 1 ACCG 1 IAAI 1 IGICI ICI 1 1 IAI ICI 1 
TATAGACTGAAI 1 1 1 GGAAGCAGTATGTTGGTAAGCAATTCAT 
TTTATCCTCTAGCTAATATATGAAACATATGAG 


2452 


CTCATATGTTTCATATATTAGCTAGAGGATAAAATGAATTGCTT 
ACCAACATACTGCTTCCAAAATTCAGTCTATAAAGAATAAAAG 
AAGACAAATTAACGGTAATATCTAAAGTG 1 1 1 IG 


2453 


IGAAI II IGGAAGCAGI j 


2454 


ACTGCTTCCAAAATTCA 


2455 


Haemophilia B 

Lys43Glu 

gAAG-GAG 


AAACACTTTAGATATTACCGTTAA 1 1 IGICI ICI 1 1 IAI ICI 1 IA 
TAGACTGAAI 1 1 1 GGAAGCAGTATGTTGGTAAGCAATTCATTT 
TATCCTCTAGCTAATATATGAAACATATGAGAA 


2456 


TTCTCATATGTTTCATATATTAGCTAGAGGATAAAATGAATTGC 
TTACCAACATACTGCTTCCAAAATTCAGTCTATAAAGAATAAAA 
GAAGACAAATTAACGGTAATATCTAAAGTGTTT 


2457 


AAI 1 1 IGGAAGCAGIAI 


2458 


ATACTGCTTCCAAAATT 


2459 


Haemophilia B 

Gln44Term 

gCAG-TAG 


CACTTTAGATATTACCGTTAA 1 1 IGICI ICI 1 1 IAI ICI 1 IAI AG 
ACTGAATTTTGGAAGCAG 1'A 1 GTTGGTAAGCAA 1 ICAI 1 1 IATC 
CTCTAGCTAATATATGAAACATATGAGAATTA 


2460 


TAATTCTCATATGTTTCATATATTAGCTAGAGGATAAAATGAAT 
TGCTTACCAACATACTGCTTCCAAAATTCAGTCTATAAAGAATA 
AAAG AAG AC AAATTAAC G GTAAT ATCT AAAGTG 


2461 



WO 01/73002 



-184- 



PCT/US01/09761 



Clinical Phenotype & 
lyiutattpn 


Correcting Oligos 


NO: 




TTTGGAAGCAGTATGTT 


2462 




AACATACTGCTTCCAAA 


2463 


Haemophilia B 

Asp49Gly 

GAT-GGT 


CCGGGCATTCTAAGCAG 1 1 1 ACG rGCCAATTCAA 1 1 1 C I IAAC 
CTATCTCAAAGATGGAGATCAGTGTGAGTCCAATCCATGTTTA 
AATGGCGGCAGTTGCAAGGATGACATTAATTCCTA 


2464 




TAGGAATTAATGTCATCCTTGCAACTGCCGCCATTTAAACATG 
GATTGGACTCACACTGATCTCCATCTTTGAGATAGGTTAAGAA 
ATTGAATTGGCACGTAAACTGCTTAGAATGCCCGG 


2465 




AGATGGAGATCAGTGTG 


2466 




CACACTGATCTCCATCT 


2467 


Haemophilia B 

Gln50His 

CAGt-CAC 


GCATTCTAAGCAG I I IACGTGCCAAI ICAAI MCI IAACCIAI"C 
TCAAAGATGGAGATCAGTGTGAGTCCAATCCATGTTTAAATGG 
CGGCAGTTGCAAGGATGACATTAATTCCTATGAA 


2468 




TTCATAGGAATTAATGTCATCCTTGCAACTGCCGCCATTTAAA 

CATGGATTGGACTCACACTGATCTCCATCTTTGAGATAGGTTA 

AGAAATTGAATTGGCACGTAAACTGCTTAGAATGC 


2469 




GGAGATCAGTGTGAGTC 


2470 




GACTCACACTGATCTCC 


2471 


Haemophilia B 

Gln50Pro 

CAG-CCG 


GGCATTCTAAGCAGTTT'ACGT GCCAA I ICAAI 1 1 CI IAACCIA 
TCTCAAAGATGGAGATCAGTGTGAGTCCAATCCATGTTTAAAT 
GGCGGCAGTTGCAAGGATGACATTAATTCCTATGA 


2472 




TCATAGGAATTAATGTCATCCTTGCAACTGCCGCCATTTAAAC 
ATGGATTGGACTCACACTGATCTCCATCTTTGAGATAGGTTAA 
GAAATTGAATTGGCACGTAAACTGCTTAGAATGCC 


2473 




TGGAGATCAGTGTGAGT - 


2474 




ACTCACACTGATCTCCA 


2475 


Haemophilia B 

Gln50Term 

tCAG-TAG 


GGGCATrCTAAGCAGTrrACGTGCCAATTCAATTTCTTAACCT 
ATCTCAAAGATGGAGATCAGTGTGAGTCCAATCCATGTTTAAA 
TGGCGGCAGTTGCAAGGATGACATTAATTCCTATG 


2476 




CATAGGAATTAATGTCATCCTTGCAACTGCCGCCATTTAAACA 
TGGATTGGACTCACACTGATCTCCATCTTTGAGATAGGTTAAG 
AAATTGAATTGGCACGTAAACTGCTTAGAATGCCC 


2477 




ATGGAGATCAGTGTGAG 


2478 




CTCACACTGATCTCCAT 


2479 


Haemophilia B 

Cys51Arg 

gTGT-CGT 


CATTCTAAGCAGI 1 1 ACG 1 GCCAATTCAA 1 NCI IAACCTATCT 

CAAAGATGGAGATCAGTGTGAGTCCAATCCATGTTTAAATGG 

CGGCAGTTGCAAGGATGACATTAATTCCTATGAAT 


2480 




ATTCATAGGAATTAATGTCATCCTTGCAACTGCCGCCA1 1 IAA 

ACATGGATTGGACTCACACTGATCTCCATCTTTGAGATAGGTT 

AAGAAATTGAATTGGCACGTAAACTGCTTAGAATG 


2481 



WO 01/73002 



-185- 



PCT/US01/09761 



Clinical Phenotypefc 
Mutation 


Correcting Oligos 


SEQID 

HQ: 




GAGATCAGTGTGAGTCC 


2482 




GGACTCACACTGATCTC 


2483 


Haemophilia B 

Cys51Ser 

gTGT-AGT 


CATTCTAAGGAG I I IACGTGCCAAI ICAAI I '! CTTAACCTATCT 

CAAAGATGGAGATCAGTGTGAGTCCAATCCATGTTTAAATGG 

CGGCAGTTGCAAGGATGACATTAATTCCTATGAAT 


2484 




ATTCATAGGAATTAATGTCATCCTTGCAACTGCCGCCATTTAA 

ACATGGATTGGACTCACACTGATCTCCATCTTTGAGATAGGTT 

AAGAAATTGAATTGGCACGTAAACTGCTTAGAATG 


2485 




GAGATCAGTGTGAGTCC 


2486 




GGACTCACACTGATCTC 


2487 


Haemophilia B 

Cys51Trp 

TGTg-TGG 


TiCTAAGCAGTTTACGTGCCAATTCAATTTCTTAACCTATCTCA 

AAGATGGAGATCAGTGTGAGTCCAATCCATGTTTAAATGGCG 

GCAGTTGCAAGGATGACATTAATTCCTATGAATGT 


2488 




ACATTCATAGGAATTAATGTCATCCTTGCAACTGCCGCCATTT 

AAACATGGATTGGACTCACACTGATCTCCATCTTTGAGATAGG 

TTAAGAAATTGAATTGGCACGTAAACTGCTTAGAA 


2489 




GATCAGTGTGAGTCCAA 


2490 




TTGGACTCACACTGATC 


2491 


Haemophilia B 

Glu52Term 

tGAG-TAG 


TCTMGCAGTTTACGTGCCMTTCMTTTCTTAACCTATCTCAA 

AGATGGAGATCAGTGTGAGTCCAATCCATGTTTAAATGGCGG 

CAGTTGCAAGGATGACATTAATTCCTATGAATGTT 


2492 




AACATTCATAGGAATTAATGTCATCCTTGCAACTGCCGCCATT 
TAAACATGGATTGGACTCACACTGATCTCCATCTTTGAGATAG 
GTTAAGAAATTGAATTGGCACGTAAACTGCTTAGA 


2493 




ATCAGTGTGAGTCCAAT 


2494 




ATTGGACTCACACTGAT 


2495 


Haemophilia B 

Pro55Ala 

tCCA-GCA 


1 1 1 ACGTGCCAATTCAA 1 MCI 1 AACCTATCTCAAAGATGGAG 
ATCAGTGTGAGTCCAATCCATGTTTAMTGGCGGCAGTTGCA 
AGGATGACATTAATTCCTATGAATGTTGGTGTCCCT 


2496 




AGGGACACCAACATTCATAGGAATTAATGTCATCCTTGCAACT 
GCCGCCATTTAAACATGGATTGGACTCACACTGATCTCCATCT 
TTGAGATAGGTTAAGAAATTGAATTGGCACGTAAA 


2497 




AGTCCAATCCATGTTTA 


2498 




TAAACATGGATTGGACT 


2499 


Haemophilia B 

Pro55Arg 

CCA-CGA 


TTACGTGCCAAI ICAAI 1 1 CTTAACCTATCTCAAAGATGGAGA 
TCAGTGTGAGTCCAATCCATGTTTAAATGGCGGCAGTTGCAA 
GGATGACATTAATTCCTATGAATGTTGGTGTCCCTT 


2500 




AAGGGACACCAACATTCATAGGAATTAATGTCATCCTTGCAAC 
TGCCGCCATTTAAACATGGATTGGACTCACACTGATCTCCATC 
TTTGAGATAGGTTAAGAAATTGAATTGGCACGTAA 


2501 



WO 01/73002 



-186- 



PCT/US01/09761 



Clinicaf Phenotype & 
Mutation 


Correcting Oiigos 


SEQfD 
NO: 




GTCCAATCCATGTTTAA 


2502 


TTAAACATGGATTGGAC 


2503 


Haemophilia B 

Pro55Gln 

CCA-CAA 


TTACGTGCCMTTCAATTTCTTAACCTATCTCAAAGATGGAGA 
TCAGTGTGAGTCCAATCCATGTTTAAATGGCGGCAGTTGCAA 
GGATGACATTAATTCCTATGAATGTTGGTGTCCCTT 


2504 


AAGGGACACCAACATTCATAGGAATTAATGTCATCCTTGCAAC 
TGCCGCCATTTAAACATGGATTGGACTCACACTGATCTCCATC 
TTTG AGATAGGTTAAGAAATTG AATTG G C ACGTAA 


2505 


GTCCAATCCATGTTTAA 


2506 


TTAAACATGGATTGGAC 


2507 


Haemophilia B 

Pro55Leu 

CCA-CTA 


TTACGTGCCAAI ICAAI 1 1 CTTAACCTATCTCAAAGATGGAGA 
TCAGTGTGAGTCCAATCCATGTTTAAATGGCGGCAGTTGCAA 
GGATGACATTAATTCCTATGAATGTTGGTGTCCCTT 


2508 


AAGGGACACCAACATTCATAGGAATTAATGTCATCCTTGCAAC 
TGCCGCCATTTAAACATGGATTGGACTCACACTGATCTCCATC 
TTTGAGATAGGTTAAGAAATTGAATTGGCACGTAA 


2509 


GTCCAATCCATGTTTAA 


2510 


TTAAACATGGATTGGAC 


2511 

C\J 1 1 


Haemophilia B 

Pro55Ser 

tCCA-TCA 


TTTACGTGCCMTTCMTTTCTTAACCTATCTCAAAGATGGAG 
ATCAGTGTGAGTCCAATCCATGTTTAAATGGCGGCAGTTGCA 
AGGATGACATTAATTCCTATGAATGTTGGTGTCCCT 


2512 


AGGGACACCAACATTCATAGGAATTAATGTCATCCTTGCAACT 
GCCGCCATTTAAACATGGATTGGACTCACACTGATCTCCATCT 
TTGAGATAGGTTAAGAAATTGAATTGGCACGTAAA 


2513 


AGTCCAATCCATGTTTA 


2514 


TAAACATGGATTGGACT 


2515 


Haemophilia B 

Cys56Arg 

aTGT-CGT 


ACGTGCCMTTCMTTTCTTAACCTATCTCAAAGATGGAGATC 
AGTGTGAGTCCAATCCATG 1 1 1 AAATGGCGGCAGTTGCAAGG 
ATGACATTAATTCCTATGAATGTTGGTGTCCCI 1 IG 


2516 


CAAAGGGACACCAACATTCATAGGAATTAATGTCATCCTTGCA 

ACTGCCGCCATTTAAACATGGATTGGACTCACACTGATCTCC 

ATCTTTGAGATAGGTTAAGAAATTGAATTGGCACGT 


2517 


CCAATCCATGTTTAAAT 


2518 


Alii AAACA IGGATi GG 


2519 


Haemophilia B 

Cys56Ser 

aTGT-AGT 


ACGTGCCAATTCAATTTCTTAACCTATCTCAAAGATGGAGATC 
AGTGTGAGTCCAATCCATGTTTAAATGGCGGCAGTTGCAAGG 
ATGACATTAATTCCTATGAATGTTGGTGTCCCTTTG 


2520 


CAAAGGGACACCAACATTCATAGGAATTAATGTCATCCTTGCA 
ACTGCCGCCAI 1 1 AAACATGGATTGGACTCACACTGATCTCC 
ATCTTTGAGATAGGTTAAGAAATTGAATTGGCACGT 


2521 



WO 01/73002 



-187- 



PCT/US01/09761 



Clinical Phenotype & 
Mutation 




SEQ ID 

NO: 




CCAATCCATGTTTAAAT 


2522 




Mill AAAUM 1 ooA 1 1 


ZD/0 


naemopniiia o 

Cys56Ser 

TGT-TCT 


p/TTf2PPA ATTP A ATTTPTT A A PPTATPTP A A AO ATPP A P ATP A 
LrO 1 oOOAA 1 1 OAA 1 MLrl 1 AAOU 1 A I U 1 OAAAvjA 1 VjlaAvjA 1 OA 

GTGTGAGTCCAATCCATGTTTAAATGGCGGCAGTTGCAAGGA 
TGACATTAATTCCTATGAATGTTGGTGTCCCTTTGG 


Z0Z4 




CCAAAGGGACACCAACATTCATAGGAATTAATGTCATCCTTGC 
AACTGCCGCCATTTAAACATGGATTGGACTCACACTGATCTCC 
ATCTTTGAGATAGGTTAAGAAATTGAATTGGCACG 


2525 




CAATCCATGTTTAAATG 


2526 




P A 1 1 1 A A A C ATT(^S 
OA 1 1 1 AAAOA 1 vjoA 1 1 O 


ZoZ/ 


1— 1 nflrYiAr» hill i D 

naemopniiia d 

Cys56Tyr 

TGT-TAT 


PriTniPP A ATTP A ATTTPTT A A PPT ATPTP A A A^ATCPA P ATP A 
1 oOOAA I 1 OAA 1 I I O 1 1 AAOO 1 A 1 O 1 OAAAUA 1 ooAVjA 1 OA 

GTGTGAGTCCAATCCATGTTTAAATGGCGGCAGTTGCAAGGA 
TGACAtTAATTCCTATGAATGTTGGTGTCCCTTTGG 


ZOZo 




CCAAAGGGACACCAACATTCATAGGAATTAATGTCATCCTTGC 
AACTGCCGCCATTTAAACATGGATTGGACTCACACTGATCTCC 
ATCTTTGAGATAGGTTAAGAAATTGAATTGGCACG 


2529 




CAATCCATGTTTAAATG 


2530 




P ATTTA A AP ATPP ATTP 
OA 1 1 1 AftAW\ 1 ouA 1 1 O 


Zoo i 


naernopniiia b 

Asn58Lys 

AATg-AAG 


ATTP A ATTTPTT A AfPT AT^TP AAAP ATOP A P ATP A PTPTP A P 

A 1 1 L.AA 1 1 1 U 1 1 AAOO 1 A 1 0 1 OAAAUA 1 talaAlaA 1 OAlj 1 U 1 laAo 

TCCAATCCATGTTTAAATGGCGGCAGTTGCAAGGATGACATTA 
ATTCCTATGAATGTTGGTGTCCCTTTGGATTTGAA 






TTCAAATCCAAAGGGACACCAACATTCATAGGAATTAATGTCA 
TCCTTGCAACTGCCGCCAI 1 1 AAACATGGATTGGACTCACACT 
GATCTCCATCTTTGAGATAGGTTAAGAAATTGAAT 


2533 




TGTTTAAATGGCGGCAG 


2534 




PTPPPPPP ATTTA A APA 
O 1 uOOvjOOA 1 1 1 AAAOA 




naemopniiia b 

Gly59Asp 

GGC-GAC 


1 TP A ATTTPTT A A PPT ATPTP A A A P ATPP A P ATP A PTPTP A PTP — 1 

1 OAA 1 1 1 0 1 1 AAOO 1 A 1 0 1 OAAAuA 1 uoAVjA 1 OALi 1 o 1 oAb 1 O 

CAATCCATGTTTAAATGGCGGCAGTTGCAAGGATGACATTAAT 
TCCTATGAATGTTGGTGTCCCTTTGGATTTGAAGG 


ZOOD 




CCTTCAAATCCAAAGGGACACCAACATTCATAGGAATTAATGT 

CATCCTTGCAACTGCCGCCATTTAAACATGGATTGGACTCACA 

CTGATCTCCATCTTTGAGATAGGTTAAGAAATTGA 


2537 




TTTAAATGGCGGCAGTT 


2538 




A APTPPPPPP ATTTA A A 

AAO 1 oOOvjOOA 1 1 1 AAA 


ZOOS 


Haemophilia B 

Gly59Val 

GGC-GTC 


TCAATITCTTAACCTATCTCAAAGATGGAGATCAGTGTGAGTC 
CAATCCATGTTTAAATGGCGGCAGTTGCAAGGATGACATTAAT 
TCCTATGAATGTTGGTGTCCCTTTGGATTTGAAGG ! 


2540 




CCTTCAAATCCAAAGGGACACCAACATTCATAGGAATTAATGT 

CATCCTTGCAACTGCCGCCATTTAAACATGGATTGGACTCACA 

CTGATCTCCATCTTTGAGATAGGTTAAGAAATTGA 


2541 



WO 01/73002 



-188- 



PCT/US01/09761 



Clinical Phenotype & 
Mutation 


Correctina OJtaos 


NO: 




TTTAAATGGCGGCAGTT 


2542 


AAPTPiPPPSPPATTTAAA 
A/AO 1 Ov/Uuv/Un 1 1 1 r\r\r\ 


Z040 


Haemophilia B 

Gly59Ser 

tGGC-AGC 


TTP A A" 1 T'l '( V T1 A A PPT ATPTP A A A Pi AT/^O A (7. ATP A f^TPT^ A /^T 

CCAATCCATGTTTAAATGGCGGCAGTTGCAAGGATGACATTAA 
TTCCTATGAATGTTGGTGTCCCTTTGGATTTGAAG 


OXAA 


CTTCAAATCCAAAGGGACACCAACATTCATAGGAATTAATGTC 
ATCCTTGCAACTGCCGCCATTTAAACATGGATTGGACTCACAC 
TGATCTCCATC 1 1 1 GAGATAGGTTAAGAAATTGAA 


2545 


GTTTAAATGGCGGCAGT 


2546 


APTftPPPiPPATTTAAAP 

n\j I OwOwA 1 1 1 AAAw 


Z04f 


Haemophilia B 

Gly60Ser 

cGGC-AGC 


A AMI PTTA A PPT ATPTP A A A A TCXd A A TP A (^Tf^TYS A <*2TPP A 
AA \ \ \ \ r\n\j\j \ r\\\j\ bnnnun 1 uonUn 1 W\V3 1 V3 1 UAO 1 OOn 

ATCCATGTTTAAATGGCGGCAGTTGCAAGGATGACATTAATTC 
CTATGAATGTTGGTGTCCCTTTGGATTTGAAGGAA 


Z040 


TTCCTTCAAATCCAAAGGGACACCAACATTCATAGGAATTAAT 

GTCATCCTTGCAACTGCCGCCATTTAAACATGGATTGGACTCA 

CACTGATCTCCATCTTTGAGATAGGTTAAGAAATT 


2549 


TAAATGGCGGCAGTTGC 


2550 


PPAAPTf^PPPPPATTTA 


ZOO I 


Haemophilia B 

Gly60Cys 

cGGC-TGC 


A ATTTPTT A A PPT ATPTP A A A Pi ATf^f^ A P ATP A PTPTP A iTTP P A 

ATCCATGTTTAAATGGCGGCAGTTGCAAGGATGACATTAATTC 
CTATGAATGTTGGTGTCCCTTTGGATTTGAAGGAA 


ZOOZ 


TTCCTTCAAATCCAAAGGGACACCAACATTCATAGGAATTAAT 

GTCATCCTTGCAACTGCCGCCATTTAAACATGGATTGGACTCA 

CACTGATCTCCATCTTTGAGATAGGTTAAGAAATT 


2553 


TAAATGGCGGCAGTTGC 


2554 


rSPAAPTfJPPPPPATTTA 


ZOOO 


Haemophilia B 

Gly60Asp 

GGC-GAC 


ATTTPTTAAPPTATPTPAAAfiATfinAfiATPAfTTfiTPAPTPPAA 

TCCATGTTTAAATGGCGGCAGTTGCAAGGATGACATTAATTCC 
TATGAATGTTGGTGTCCCTTTGGAI 1 1 GAAGGAAA 


ZOOO 


TTTCCTTCAAATCCAAAGGGACACCAACATTCATAGGAATTAA 
TGTCATCCTTGCAACTGCCGCCATTTAAACATGGATTGGACTC 
ACACTGATCTCCATC 1 1 1 GAGATAGGTTAAGAAAT 


2557 


AAATGGCGGCAGTTGCA 


2558 


TriPAAPTPPPf^PPA 1 1 1 


ZOO? 


Haemophilia B 

Gly60Arg 

cGGC-CGC 


AAI 1 ICI IAACCTATCTCAAAGATGGAGATCAGTGTGAGTCCA 
ATCCATGTTTAAATGGCGGCAGTTGCAAGGATGACATTAATTC 
CTATGAATGTTGGTGTCCCTTTGGATTTGAAGGAA 


2560 


TTCCTTCAAATCCAAAGGGACACCAACATTCATAGGAATTAAT 

GTCATCCTTGCAACTGCCGCCATTTAAACATGGATTGGACTCA 

CACTGATCTCCATCTTTGAGATAGGTTAAGAAATT 


2561 



WO 01/73002 



-189- 



PCT/US01/09761 



Clinical Phenotype & 
Mutation 




SEQ ID 


Correcting Oiigos 




TAAATGGCGGCAGTTGC 


2562 




GCAACTGCCGCCATTTA 


2563 


Haemophilia B 

Cys62Tyr 

TGC-TAC 


TAACCTATCTCAAAGATGGAGATCAGTGTGAGTCCAATCCATG 
TTTAAATGGCGGCAGTTGCAAGGATGACATTAATTCCTATGAA 
TGTTGGTGTCCCTTTGGATTTGAAGGAAAGAACTG 


2564 




CAGTTCTTTCCTTCAAATCCAAAGGGACACCAACATTCATAGG 

AATrAATGTCATCCTTGCAACTGCCGCCATTTAAACATGGATT 

GGACTCACACTGATCTCCATCTTTGAGATAGGTTA 


2565 




CGGCAGTTGCAAGGATG 


2566 




CATCCTTGCAACTGCCG 


2567 


Haemophilia B 

Cys62Ser 

TGC-TCC 


TAACCTATCTCAAAGATGGAGATCAGTGTGAGTCCAATCCATG 
TTTAAATGGCGGCAGTTGCAAGGATGACATTAATTCCTATGAA 
TGTTGGTGTCCCTTTGGATTTGAAGGAAAGAACTG 


2568 




CAGTTCTTTCCTTCAAATCCAAAGGGACACCAACATTCATAGG 

AATTAATGTCATCCTTGCAACTGCCGCCATTTAAACATGGATT 

GGACTCACACTGATCTCCATCTTTGAGATAGGTTA 


2569 




CGGCAGTTGCAAGGATG 


2570 




CATCCTTGCAACTGCCG 

X^* 1 1 Xj^ X^ 1 ■ X^ Xw/ %# \ 1 W\J 


2571 


Haemophilia B 

Cys62Term 

TGCa-TGA 


AACCTATCTCAAAGATGGAGATCAGTGTGAGTCCAATCCATGT 
TTAAATGGCGGCAGTTGCAAGGATGACATTAATTCCTATGAAT 
GTTGGTGTCCCTTTGGATTTGAAGGAAAGAACTGT 


2572 




ACAGTTCTTTCCTTCAAATCCAAAGGGACACCAACATTCATAG 
GAATTAATGTCATCCTTGCAACTGCCGCCATTTAAACATGGAT 
TGGACTCACACTGATCTCCATCTTTGAGATAGGTT 1 


2573 




GGCAGTTGCAAGGATGA 


2574 




TCATCCTTGCAACTGCC 

■ X^# * I X^ X^ ■ 1 X^ X^# U \X^ | x^x^^^ 


2575 


Haemophilia B 
Asp64Glu ! 
GATg-GAG 


TCTCAAAGATGGAGATCAGTGTGAGTCCAATCCATGTTTAAAT 
GGCGGCAGTTGCAAGGATGACATTAATTCCTATGAATGTTGG 
TGTCCCTTTGGATTTGAAGGAAAGAACTGTGAATTA 


2576 




TAATTCACAGTTCTTTCCTTCAAATCCAAAGGGACACCAACAT 
TCATAGGAATTAATGTCATCCTTGCAACTGCCGCCATTTAAAC 
ATGGATTGGACTCACACTGATCTCCATCTTTGAGA 


2577 




TGCAAGGATGACATTAA 


2578 




TTAATGTCATCCTTGCA 


2579 


Haemophilia B 

Asp64Gly 

GAT-GGT 


ATCTCAAAGATGGAGATCAGTGTGAGTCCAATCCATGTTTAAA 

TGGCGGCAGTTGCAAGGATGACATTAATTCCTATGAATGTTG 

GTGTCCCTTTGGATTTGAAGGAAAGAACTGTGAATT 


2580 




AATTCACAGTTCTTTCCTTCAAATCCAAAGGGACACCAACATT 
CATAGGAATTAATGTCATCCTTGCAACTGCCGCCATTTAAACA 
TGGATTGGACTCACACTGATCTCCATCTTTGAGAT 


2581 



WO 01/73002 



-190- 



PCT/US01/09761 



Clinical Phenotype & 


Correcting QUgos 


SEQID 

NO: • 




TTGCAAGGATGACATTA 


2582 


TAATGTCATCCTTGCAA 




Haemophilia B 

Asp64Asn 

gGAT-AAT 


TATCTCAAAGATGGAGATCAGTGTGAGTCCAATCCATGTTTAA 
ATGGCGGCAGTTGCAAGGATGACATTMTTCCTATGAATGTTC 
GTGTCCCTTTGGA 1 1 1 GAAGGAAAGAACTGTGAAT 




ATTCACAGTTCTTTCCTTCAAATCCAAAGGGACACCAACATTC 
ATAGGAATTAATGTCATCCTTGCAACTGCCGCCATTTAAACAT 
GGATTGGACTCACACTGATCTCCATCTTTGAGATA 


2585 


GTTGCAAGGATGACATT 


2586 


AATGTCATCCTTGCAAC 




Haemophilia B 

lle66Ser 

ATT-AGT 


AAGATGGAGATCAGTGTGAGTCCAATCCATGTTTAAATGGCG 

GCAGTTGCAAGGATGACATTMTTCCTATGAATGTTGGTGTCC 

CTTTGGATTTGAAGGAAAGAACTGTGAATTAGGTAA 


?58ft 1 

ZLvJUU 


TTACCTAATTCACAGTTCTTTCCTTCAMTCCAMGGGACACC 
AACATTCATAGGMTTAATGTCATCCTTGCAACTGCCGCCATT 
TAAACATGGATTGGACTCACACTGATCTCCATCTT 


2589 


GGATGACATTAATTCCT 


2590 


AGGAATTAATGTCATCC 


25Q1 


Haemophilia B 

lle66Thr 

ATT-ACT 


AAGATGGAGATCAGTGTGAGTCCAATCCATGTTTAAATGGPG 

GCAGTTGCAAGGATGACATTAATTCCTATGAATGTTGGTGTCC 

CTTTGGATTTGAAGGAAAGAACTGTGAATTAGGTAA 




TTACCTAATTCACAGTTCTTTCCTTCAAATCCAAAGGGACACC 
AACATTCATAGGAATTAATGTCATCCTTGCAACTGCCGCCATT 
TAAACATGGATTGGACTCACACTGATCTCCATCTT 


2593 


GGATGACATTAATTCCT 


2594 


AGGAATTAATGTCATCC 


2595 


Haemophilia B 

Asn67Lys 

AATt-AAA 


TGGAGATCAGTGTGAGTCCAATCCATGTTTAAATGGCGGCAG 
TTGCAAGGATGACATTAATTCCTATGAATGTTGGTGTCCCTTT 
GGATTTGAAGGAAAGAACTGTGAATTAGGTAAGTAA 




TTACTTACCTAATTCACAGTTCTTTCCTTCAAATCCAAAGGGAC 
ACCAACATTCATAGGAATTAATGTCATCCTTGCAACTGCCGCC 
ATTTAAACATGGATTGGACTCACACTGATCTCCA 


: 2597 


GACATTAATTCCTATGA 


2598 


TCATAGGAATTAATGTC 




Haemophilia B 

Tyr69Cys 

TAT-TGT 


ATCAGTGTGAGTCCAATCCATGTTTAAATGGCGGCAGTTGCA 
AGGATGACATTAATTCCTATGAATGTTGGTGTCCCTTTGGATT 
TGAAGGAAAGAACTGTGAATTAGGTAAGTAACTATT 


2600 


MTAGTTACTTACCTAATTCACAGTTCTTTCCTTCAAATCCAAA 
GGGACACCAACATTCATAGGAATTAATGTCATCCTTGCAACTG 
CCGCCAI 1 IAAACATGGATTGGACTCACACTGAT 


2601 



WO 01/73002 



-191- 



PCT/US01/09761 



CKnicaf Phenotype & 
Mutafion 


Correcting Otfgos 


NO: 




TAATTCCTATGAATGTT 


2602 


AACATTCATAGGAATTA 


2603 


Haemophilia B 

Cys71Term 

TGTt-TGA 


TGAGTCCMTCCATGTTTAAATGGCGGCAGTTGCAAGGATGA 
CATTAATTCCTATGAATGTTGGTGTCCCTTTGGAI 1 IGAAGGA 
AAGAACTGTGAATTAGGTAAGTAACTA 1 1 1 1 1 IGAA 


2604 


TTCAAAAAATAGTTACTTACCTAATTCACAGTTCTTTCCTTCAA 
ATCCAAAGGGACACCAACATTCATAGGAATTAATGTCATCCTT 
GCAACTGCCGCCATTTAAACATGGATTGGACTCA 


2605 


TATGAATGJTGGTGTCC 


2606 


GGACACCAACATTCATA 


2607 


Haemophilia B 

Cys71Ser 

TGT-TCT 


GTGAGTCCAATCCATGTTTAAATGGCGGCAGTTGCMGGATG 
ACATTMTTCCTATGMTGTTGGTGTCCCTTTGGATTTGAAGG 
AAAGAACTGTGAATTAGGTAAGTAACTA 1 1 1 1 1 IGA 


2608 


TCAAAAAATAGTTACTTACCTAATTCACAGTTCTTTCCTTCAAA 
TCCAAAGGGACACCAACATTCATAGGAATTAATGTCATCCTTG 
CAACTGCCGCCATTTAAACATGGATTGGACTCAC 


2609 


CTATGAATGTTGGTGTC 


2610 


GACACCAACATTCATAG 


2611 


Haemophilia B 

Cys71Tyr 

TGT-TAT 


GTGAGTCCAATCCATGTTTAAATGGCGGCAGTTGCAAGGATG 
ACATTMTTCCTATGMTGTTGGTGTCCCTTTGGATTTGAAGG 
AAAGAACTGTGAATTAGGTAAGTAACTA 1 1 1 II IGA 


261? 


TCAAAAAATAGTTACTTACCTAATTCACAGTTCTTTCCTTCAAA 
TCCAAAGGGACACCAACATTCATAGGAATTAATGTCATCCTTG 
CMCTGCCGCCATTTAAACATGGATTGGACTCAC 


2613 


CTATGAATGTTGGTGTC 


2614 


GACACCAACATTCATAG 


2615 


Haemophilia B 

Cys71Ser 

aTGT-AGT 


TGTGAGTCCAATCCA1GI 1 IAAATGGCGGCAGTTGCAAGGAT 
GACATTAATTCCTATGAATGTTGGTGTCCCTTTGGATTTGAAG 
GAAAGAACTGTGAATTAGGTAAGTAACTA 1 MING 


2616 


CAAAAMTAGTTACTTACCTMTTCACAGTTCTTTCCTTCAAAT 

CCAAAGGGACACCAACATTCATAGGAATTMTGTCATCCTTGC 

AACTGCCGCCATTTAAACATGGATTGGACTCACA 


2617 


CCTATGAATGTTGGTGT 


2618 


ACACCAACATTCATAGG 


2619 


Haemophilia B 

Trp72Arg 

tTGG-AGG 


GAGTCCAA1 CCA 1 G 1 1 1 AAATGGCGGCAGTTGCAAGGATGAC 
ATTAATTCCTATGAATGTTGGTGTCCCTTTGGATTTGAAGGAA 
AGAACTGTGAATTAGGTAAGTAACTA 1 1 1 1 1 IGAAT 


2620 


ATTCAAAAMTAGTTACTTACCTAATTCACAGTTCTTTCCTTCA 
AATCCAMGGGACACCAACATTCATAGGAATTAATGTCATCCT 
TGCAACTGCCGCCA 1 1 1 AAACATGGATTGGACTC 


2621 



WO 01/73002 



-192- 



PCT/US01/09761 



Clinical Phenotype & 


Correcting OHgos 


SE&ID 
HQ: 




ATGAATGTTGGTGTCCC 


2622 


GGGACACCAACATTCAT 


2623 


Haemophilia B 

Trp72Term 

TGGt-TGA 


\j 1 l>OAv\ I v/ w\ 1 Vj 1 1 1 AAA 1 boUobuAb 1 1 oLrAAvjjoA 1 oAL>A 1 

TAATTCCTATGAATGTTGGTGTCCCTTTGGATITGAAGGAAAG 
MCTGTGMTTAGGTMGTMCTATTTTTTGAATAC 


2624 


GTATTCAAAAAATAGTTACTTACCTAATTCACAGTTCTTTCCTT 
CAAATCCAAAGGGACACCAACATTCATAGGAATTAATGTCATC 
CTTGCAACTGCCGCCATTTAAACATGGATTGGAC 


2625 


GAATGTTGGTGTCCCTT 


2626 


AARnfiAPArPAAPATTP 




Haemophilia B 

Cys73Tyr 

TGT-TAT 


PP A ATPP ATY5TTT A A ATf2<";pr;f2P A fyTTHiO hhC-r- ATP A r> ATT A A 

TTCCTATGAATGTTGGTGTCCCTTTGGATTTGAAGGAAAGAAC 
TGTGAATTAGGTAAGTMCTA 1 1 1 1 1 1 GAATACTC 


ocoq 


GAGTATTCAAAAAATAGTTACTTACCTAATTCACAGTTCTTTCC 
TTCAAATCCAAAGGGACACCAACATTCATAGGAATTAATGTCA 
TCCTTGCAACTGCCGCCATTTAAACATGGATTGG 


2629 


ATGTTGGTGTCCCTTTG 


2630 


PAAAf^PSPSAPAPPAAPAT 
\j/ MAMVJ VJ vj A \* r\\j o AAL> A 1 


OC04 


Haemophilia B 

Cys73Arg 

gTGT-CGT 


TP*P* A ATP*P* ATPiTTTA A ATrTPrPPAPTTPPA APPATPAPATTA 

1 UOAA 1 A 1 o 11 1 AAA 1 bbubbUAb 1 I bLAAboA 1 (jAUA 1 I A 

ATTCCTATGAATGTTGGIGTCCCTTTGGATTTGAAGGAAAGAA 
CTGTGAATTAGGTAAGTAACTA 1 1 1 1 1 IGAATACT 


2ooZ 


AGTATTCAAAAAATAGTTACTTACCTAATTCACAGTTCTTTCCT 
TCAAATCCAAAGGGACACCAACATTCATAGGAATTAATGTCAT 
CCTTGCAACTGCCGCCAI 1 lAAACATGGATTGGA 


2633 


AATGTTGGTGTCCCTTT 


2634 


AAA<^if5f5APAPPAAPATT 




Haemophilia B 

Cys73Phe 

TGT-TTT 


PP A ATPP ATfTSTTTA A ATf2f2r*(~ k fir' Ar'Trr^?* A APPATrAPATTA A ~ 

L>\»>AA 1 lw>l_»A lul 1 1 AAA 1 obl/(joLiAo 1 1 uLAAboA 1 uAOA 1 1 AA 
TTCCTATGMTGTTGGTGTCCCTTTGGATTTGAAGGAAAGAAC 
TGTGAATTAGGTAAGTMCTA 1 1 1 1 1 1 GAATACTC 


2636 


GAGTATTCAAAAAATAGTTACTTACCTAATTCACAGTTCTTTCC 
TTCAAATCCAAAGGGACACCAACATTCATAGGAATTAATGTCA 
TCCTTGCAACTGCCGCCATTTAAACATGGATTGG 


2637 


ATGTTGGTGTCCCTTTG 


2638 


PA A A/1!/t:^A/"'A/'V"'A Af^&T 
L>AAAov3CjALrAL»UAAOA 1 


2639 


Hflpmnnhilia R 

1 IClCrl 1 IU[Jl tlllCt D 

Cys73Term 
TGTc-TGA 


PAATPPATr^TTTAA ATPf2fTlf2r'A<'2TTr > r > A APfATr'AP ATT A at 
UAA 1 ^L>A 1 \j 1 1 1 AAA 1 ooOVjoUAo 1 1 bLiAAbuA 1 oAUA 1 1 AA 1 

TCCTATGAATGTTGGTGTCCCTTTGGATTTGAAGGAAAGAACT 
GTGAATTAGGTAAGTAACTA 1 1 1 1 1 1 GAATACTC A 


2o4U 


TGAGTATTCAAAAAATAGTTACTTACCTAATTCACAGTTCTTTC 
CTTCAAATCCAAAGGGACACCAACATTCATAGGAATTAATGTC 
ATCCTTGCAACTGCCGCCATTTAAACATGGATTG 


2641 


TGTTGGTGTCCCTTTGG 


2642 



WO 01/73002 



-193- 



PCT/US01/09761 



Cfinical Phenotype & 
Mutation 


Correcting Oligos 


SEOlt) 
NO; 




CCAAAGGGACACCAACA 


2643 


Haemophilia B 

Gly76Val 

GGA-GTA 


Gl 1 1 AAA rGGCGGCAGTTGCAAGGATGACATTAATTCCTATGA 
ATGTTGGTGTCCCTTTGGATTTGAAGGAAAGAACTGTGAATTA 
GGTAAGTAACTAI 1 1 1 1 1 GAATACTCATGGTTCAA 


2644 




TTGAACCATGAGTATTCAAAAAATAGTTACTrACCTAATTCACA 
GTTCTTTCCTTCAAATCCAAAGGGACACCAACATTCATAGGAA 
TTAATGTCATCCTTGCAACTGCCGCCATTTAAAC 


2645 




TCCCTTTGGATTTGAAG 


2646 




CTTCAAATCCAAAGGGA 




Haemophilia B 

Gly76Arg 

tGGA-AGA 


1 G 1 1 1 AAATGGCGGCAGTTGCAAGGATGACATTAATTCCTATG 
MTGTTGGTGTCCCTTTGGATTTGAAGGAAAGAACTGTGAATT 
AGGTMGTMCTATTTTTTGAATACTCATGGTTCA 


2648 




TGAACCATGAGTATTCAAAAAATAGTTACTTACCTAATTCACAG 

TTCTTTCCTTCAAATCCAAAGGGACACCAACATTCATAGGAAT 

TAATGTCATCCTTGCAACTGCCGCCATTTAAACA 


2649 




GICCCI 1 IGGAI 1 IGAA 


2650 




TTCAAATCCAAAGGGAC 




Haemophilia B 

Phe77Cys 

TTT-TGT 


TAAATGGCGGCAGTTGCAAGGATGACATTAATTCCTATGAATG 
TTGGTGTCCCTTTGGATTTGAAGGAAAGAACTGTGAATTAGGT 
MGTMCTATTTTTTGAATACTCATGGTTCAAAGT 


C-\J\J£. 




ACTTTGAACCATGAGTATTCAAAAAATAGTTACTTACCTAATTC 
ACAGTTCTTTCCTTCAAATCCAAAGGGACACCAACATTCATAG 
GAATTAATGTCATCCTTGCAACTGCCGCCATTTA 


2653 




CTTTGGATJTGAAGGAA 


2654 




TTCCTTCAAATCCAAAG 


2655 


Haemophilia B 

Phe77Ser 

TTT-TCT 


TAAATGGCGGCAGTTGCAAGGATGACATTAATTCCTATGAATG 
TTGGTGTCCCTTTGGATTTGAAGGAAAGAACTGTGAATTAGGT 
MGTMCTATTTTTTGAATACTCATGGTTCAAAGT 


2656 




ACTTTGAACCATGAGTATTCAAAAAATAGTTACTTACCTAATTC 
ACAGTTCTTTCCTTCAAATCCAAAGGGACACCAACATTCATAG 
GAATTAATGTCATCCTTGCAACTGCCGCCATTTA 


2657 




CTTTGGATJTGAAGGAA 


2658 




TTCCTTCAAATCCAAAG 




Haemophilia B 

Phe77Tyr 

TTT-TAT 


TAAATGGCGGCAGTTGCAAGGATGACATTAATTCCTATGAATG 
TTGGTGTCCCTTTGGATTTGAAGGAAAGAACTGTGAATTAGGT 
MGTMCTATTTTTTGAATACTCATGGTTCAAAGT 


2660 




ACTTTGAACCATGAGTATTCAAAAAATAGTTACTTACCTAATTC 
ACAGTTCTTTCCTTCAAATCCAAAGGGACACCAACATTCATAG 
GAATTAATGTCATCCTTGCAACTGCCGCCATTTA 


2661 




CTTTGGAT1TGAAGGAA 


2662 



WO 01/73002 



-194- 



PCT/US01/09761 



Clinical Phenotype & 


Correcting OKgos 


SEQID 
NO: 




TTCCTTCAAATCCAAAG 


2663 


Haemophilia B 
Glu78Lys 

t A A AAA 

tGAA-AAA 


AATGGCGGCAGTTGCAAGGATGACATTAATTCCTATGAATGTT 
GGTGTCCCTTTGGATTTGAAGGAAAGAACTGTGAATTAGGTAA 
GTAACTAl 1 1 1 1 1 GAATACTCATGGTTCAAAGTTT 


2664 


AAACTTTGAACCATGAGTATTCAAAAAATAGTTACTTACCTAAT 
TCACAGTTCTTTCCTTCAAATCCAAAGGGACACCAACATTCAT 
AGGAATTAATGTCATCCTTGCAACTGCCGCCATT 


2665 


TTGGATTTGAAGGAMG 


2666 


CTTTCCTTCAAATCCAA 


2667 


Haemophilia B 

Gly79Val 

GGA-GTA 


GCGGCAGTTGCAAGGATGACATTAATTCCTATGAATGTTGGT 
GTCCCTTTGGATTTGAAGGAAAGAACTGTGAATTAGGTMGTA 
ACTAl 1 1 1 1 1 GAATACTCATGGTTCAAAGTTTCCCT 


2668 


AGGGAMCTTTGAACCATGAGTATTCAAAAAATAGTTACTTAC 
CTAATTCACAGTTCTTTCCTTCAAATCCAAAGGGACACCAACA 
TTCATAGGAATTAATGTCATCCTTGCAACTGCCGC 


2669 


ATTTGAAGGAAAGAACT 


2670 


AGTTCTTTCCTTCAAAT 


2671 


Haemophilia B 

Gly79Arg 

aGGA-AGA 


GGCGGCAGTTGCAAGGATGACATTAATTCCTATGAATGTTGG 
TGTCCCTTTGGATTTGAAGGAAAGAACTGTGAATTAGGTAAGT 
AACTAl 1 1 1 1 1 GAATACTCATGGTTCAAAGTTTCCC 


2672 


GGGAAACTTTGAACCATGAGTATTCAAAAAATAGTTACTTACC 
TAATTCACAGTTCTTTCCTTCAAATCCAAAGGGACACCAACAT 
TCATAGGAATTAATGTCATCCTTGCAACTGCCGCC 


2673 


GATTTGAAGGAAAGAAC 


2674 


GTTCTTTCCTTCAAATC 


2675 


Haemophilia B 

Gly79Glu 

GGA-GAA 


GCGGCAGTTGCAAGGATGACATTAATTCCTATGAATGTTGGT 
GTCCCTTTGGATTTGAAGGAAAGAACTGTGMTTAGGTAAGTA 
ACTAl 1 1 1 1 1 GAATACTCATGGTTCAAAGTTTCCCT 


2676 


AGGGAAACTTTGAACCATGAGTATTCAAAAAATAGTTACTTAC 
CTAATTCACAGTTCTTTCCTTCAAATCCAAAGGGACACCAACA 
TTCATAGGAATTAATGTCATCCTTGCAACTGCCGC 


2677 


ATTTGAAGGAAAGAACT 


2678 


AGTTCTTTCCTTCAAAT 


2679 


Haemophilia B 

Cys88Ser 

TGT-TCT 


TTAGAAATGCATGTTAAATGATGCTGTTAC IGICIAI 1 1 IGCI 1 
CI 1 1 IAGATGTAACATGTAACATTAAGAATGGCAGATGCGAGC 
AGTTTTGTAAAAATAGTGCTGATAACAAGGTGGT 


2680 


ACCACCTTGTTATCAGCACTATTTTTACAAAACTGCTCGCATC 
TGCCATTCTTAATGTTACATGTTACATCTAAAAGAAGCAAAATA 
GACAGTAACAGCATCA 1 1 1 AACATGCATTTCTAA 


2681 


TGTAACATGTAACATTA 


2682 



WO 01/73002 



-195- 



PCT/US01/09761 



; Clinical Phenotype & 
Mutation 


Correcting Oligos 


liillii 

KG: 




TAATGTTACATGTTACA 


2683 


Haemophilia B 

Cys88Phe 

TGT-TTT 


TTAGAMTGCATGTTAAATGATGCTGTTACTGTCTATTTTGCTT 
CI 1 1 IAGATGTAACATGTAACATTAAGAATGGCAGATGCGAGC 
AGI 1 1 1 GTAAAAATAGTGCTGATAACAAGGTGGT 


2684 


ACCACC1 IGI rATCAGCACTAl 1 1 1 rACAAAACTGCTCGCATC 

TGCCATTCTTAATGTTACATGTTACATCTAAAAGAAGCAAMTA 

GACAGTAACAGCATCATTTAACATGCATTTCTAA 


2685 


TGTAACATGTAACATTA 


2686 


TAATGTTACATGTTACA 


2687 


Haemophilia B 

Cys88Arg 

aTGT-CGT 


1 1 IAGAAAIGCAIGI IAAAIGAIGCIGI IACIGICIAI 1 1 IGCI 
TCI 1 1 lAGATGTAACATGTAACATTAAGAATGGCAGATGCGAG 
CAG'1 1 1 1 GTAAAAATAGTGCTGATAACAAGGTGG 


2688 


CUAUC 1 1 G 1 1 A 1 CAGCAC 1 A 1 1 1 1 1 ACAAAAC 1 GC 1 CGCA 1 C 1 
GCCATTCTTAATGTTACATGTTACATCTAAAAGAAGCAAAATA 
GACAGTAACAGCATCATTTAACATGCATTTCTAAA 


2689 


ATGTAACATGTAACATT 


2690 


AATGTTACATGTTACAT 


2691 


Haemophilia B 

Cys88Tyr 

TGT-TAT 


TTAGAAATGCATGTTAAATGATGCTGTTACTGTCTAI 1 1 IGCTT 
CI 1 1 1 AGATGTAACATGTAACATTAAGAATGGCAGATGCGAGC 
AGTTTTGTAAAAATAGTGCTGATAACAAGGTGGT 


2692 


ACCACCTTGTTATCAGCACTA 1 1 1 1 1 ACAAAACTGCTCGCATC 

TGCCATTCTTAATGTTACATGTTACATCTAAAAGAAGCAAAATA 

GACAGTAACAGCATCATTTAACATGCATTTCTAA 


2693 


TGTAACATGTAACATTA 


2694 


TAATGTTACATGTTACA 


2695 


Haemophilia B 

lleQOThr 

ATT-ACT 


ATGCATGTTAAATGATGCTGTTAC'I GICIAIIIIGCIICIIIIA 
GATGTAACATGTAACATTAAGAATGGCAGATGCGAGCAGTTTT 
GTAAAAATAGTGCTGATAACAAGGTGGTTTGCTC 


2696 


GAGCAAACCACCTTGTTATCAGCACTAI 1 1 1 1 ACAAAACTGCT 
CGCATCTGCCATTCTTAATGTTACATGTTACATCTAAAAGAAG 
CAAAATAGACAGTAACAGCATCATTTAACATGCAT 


2697 


ATGTAACAJTAAGAATG 


2698 


CATTCTTAATGTTACAT i 


2699 


Haemophilia B 

Asn92His 

gAAT-CAT 


TGTTAAATGATGCTGTTACTGTCTAI 1 1 IGCI ICI 1 1 IAGAIGI 
AACATGTAACATTAAGAATGGCAGATGCGAGCAG 1 1 1 IGTAAA 
AATAGTGCTGATAACAAGGTGGTTTGCTCCTGTA 


2700 

L— I \J\J 


tacaggagcamccaccttg™tcagcactatttttacaaaa 

ctgctcgcatctgccattcttaatgttacatgttacatctaaaa 

gaagcaaaatagacagtaacagcatcatttaaca 


2701 


ACATTAAGAATGGCAGA 


2702 



WO 01/73002 



-196- 



PCT/US01/09761 



Ciinicai Phenotype & 
IIP- Mutation 


Correcting Oitgos 


NO: 




TCTGCCATTCTTAATGT 


97fl? 
if uo 


Haemophilia B 

Asn92Lys 

AATg-AAA 


TTAAATGATGCTGTTAC IGICIAI 1 1 IGCI ICI ( 1 1 AGATGTAA 
CATGTMCATTAAGAAIGGCAGATGCGAGCAGTTTTGTAAAAA 
TAGTGCTGATAACAAGGTGGTTTGCTCCTGTACT 


2704 


AGTACAGGAGCAAACCACCTTGTTATCAGCACTA1 1 1 1 IACAA 
AACTGCTCGCATCTGCCATTCTTAATGTTACATGTTACATCTA 
AAAGAAGCAAAATAGACAGTAACAGCATCATTTAA 


2705 


ATTAAGAATGGCAGATG 


2706 


CATCTGCCATTCTTAAT 


2707 


Haemophilia B 

Gly93Asp 

GGC-GAC 


AAATGATGCTGTTAC1 GICIAI 1 1 IGCI ICI 1 1 1 AGATGTAACA 
TGTAACATTAAGAATGGCAGATGCGAGCAGI 1 1 1 GTAAAAATA 
GTGCTGATAACAAGGTGGTTTGCTCCTGTACTGA 


2708 


TCAGTACAGGAGCAAACCACCTTG IT A FCAGCAC 1 A 1 1 1 1 IAC 

AAAACTGCTCGCATCTGCCATTCTTAATGTTACATGTTACATCT 

AAAAGAAGCAAAATAGACAGTAACAGCATCATTT 


2709 


TAAGAATGGCAGATGCG 


2710 


CGCATCTGCCATTCTTA 


2711 


Haemophilia B 

Gly93Ser 

tGGC-AGC 


TAAATGATGCTGTTACTGTCTA 1 1 1 IGCI ICI 1 1 IAGATGTAAC 
ATGTAACATTAAGAATGGCAGATGCGAGCAGTTTTGTAAAAAT 
AGTGCTGATAACAAGGTGGTTTGCTCCTGTACTG 


2712 


CAGTACAGGAGCAMCCACCTTGTTATCAGCACTATTTTTACA 

AAACTGCTCGCATCTGCCATTCTTAATGTTACATGTTACATCTA 

AAAGAAGCAAAATAGACAGTAACAGCATCATTTA 


2713 


TTAAGAATGGCAGATGC 


2714 


GCATCTGCCATTCTTAA 


2715 


Haemophilia B 

Arg94Ser 

AGAt-AGT 


GAIGC'IGI 1 AC IGICIAI 1 1 IGCI ICI 1 1 IAGAIGIAACAIG i'A 
ACATTAAGAATGGCAGATGCGAGCAG 1 1 1 1 GTAAAAATAGTGC 
TGATAACAAGGTGGTTTGCTCCTGTACTGAGGGA 


2716 


TCCCTCAGTACAGGAGCAAACCACCTTGTTATCAGCACTATTT 
TTACAAAACTGCTCGCATCTGCCATTCTTAATGTTACATGTTAC 
ATCTAAAAGAAGCAAAATAGACAGTAACAGCATC 


2717 


AATGGCAGATGCGAGCA 


2718 


TGCTCGCATCTGCCATT 


2719 


Haemophilia B 

Cys95Tyr 

TGC-TAC 


TGCTGTTACTGTCTA 1 1 1 IGCI ICI 1 1 1 AGA 1 GTAACATGTAAC 
ATTAAGAATGGCAGATGCGAGCAGI 1 1 1 GTAAAAATAGTGCTG 
ATAACAAGGTGGTTTGCTCCTGTACTGAGGGATA 


2720 


TATCCCTCAGTACAGGAGCAAACCACCTTGTTATCAGCACTAT 
1 1 1 lACAAAACTGCTCGCATCTGCCATTCTTAATGTTACATGTT 
ACATCTAAAAGAAGCAAAATAGACAGTAACAGCA 


2721 


TGGCAGATGCGAGCAGT 


2722 



WO 01/73002 



-197- 



PCT/US01/09761 



Clinical Phenotype & 
Mutation 


Correcting Olrgos 


SEQ ID 

NO; 






979*3 
c.1 c.0 


Haemophilia B 

Cys95Trp 

TGCg-TGG 


GPTCTTAPTRTP 1 A 1 1 1 \() \ II 1 A(^A 1 (4TAAPAT(TTAAPA 

vju lull r\V> i vj I v I n I i i i vjv M U I M I r\\Jr\ I \j 1 nnun I \j | nnwn 

TTAAGAATGGCAGATGCGAGCAG 1 1 1 1 GTAAAAATAGTGCTGA 
TAACAAGGTGGTTTGCTCCTGTACTGAGGGATAT 


9794 


ATATCCCTCAGTACAGGAGCAAACCACCTTGTTATCAGCACTA 
1 1 1 1 lACAAAACTGCTCGCATCTGCCATTCTTAATGTTACATGT 
TACATCTAAAAGAAGCAAAATAGACAGTAACAGC 


2725 


GGCAGATGCGAGCAGTT 


2726 


AAPTfiPTPGPATPTftPP 


9797 
H Li 


Haemophilia B 

Cys95Term 

TGCg-TGA 


amp, 1 1 A( * rRTPTA 1 1 1 1 ar 1 1 pi 1 1 1 A( ^at^taapat/^ta apa 

uv lull rAO luiulnl i 1 1 [ IUi t 1 1 Mv3r\ 1 O 1 MrtO/A 1 \3 t r\r\\sr\ 

TTAAGAATGGCAGATGCGAGCAG 1 1 1 1 GTAAAAATAGTGCTGA 
TAACAAGGTGGTTTGCTCCTGTACTGAGGGATAT 


C.1 C.0 


ATATCCCTCAGTACAGGAGCAAACCACCTTGTTATCAGCACTA 
llll lACAAAACTGCTCGCATCTGCCATTCTTAATGTTACATGT 
TACATCTAAAAGAAGCAAAATAGACAGTAACAGC 


2729 


GGCAGATGCGAGCAGTT 


2730 






Haemophilia B 

Gln97Pro 

CAG-CCG 


T APTfVTPT A 1 1 1 1 P5PTTP 1 1 i 1 Af^ATfrTA APATfTTAAPATTA Afi 

AATGGCAGATGCGAGCAG 1 1 1 1 GTAAAAATAGTGCTGATAACA 
AGGTGGTTTGCTCCTGTACTGAGGGATATCGACT 


97^9 
Hoc. 


AGTCGATATCCCTCAGTACAGGAGCAAACCACCTTGTTATCA 
GCACTAI 1 1 1 1 ACAAAACTGCTCGCATCTGCCATTCTTAATGTT 
ACATGTTACATCTAAAAGAAGCAAAATAGACAGTA 


2733 


ATGCGAGCAGTTTTGTA 


2734 


TAPAAAAPTfiPTPfiPAT 


070C 


Haemophilia B 

Gln97Glu 

gCAG-GAG 


1 1 APIf-jTHTATTTrnPTTPI 1 1 1 AriATPiTAAPATf^TAAPATTAA 

GAATGGCAGATGCGAGCAG 1 1 1 1 GTAAAAATAGTGCTGATAAC 
AAGGTGGTTTGCTCCTGTACTGAGGGATATCGAC 


97^R 


GTCGATATCCCTCAGTACAGGAGCAAACCACCTTGTTATCAG 
CACTAI 1 1 1 1 ACAAAACTGCTCGCATCTGCCATTCTTAATGTTA 
CATGTTACATCTAAAAGAAGCAAAATAGACAGTAA 


2737 


GAIGCGAGCAGI 1 1 IGI 


2738 I 


APAAAAPTY5PTP("2PATP 

rtOrtrtr\rtV_r 1 \gL> 1 V->\3^>A 1 \j 


97QQ 


Mapmonhilia R 
naci i \yj\J\ una u> 

Cys99Arg 
tTGT-CGT 


TPTAI 1 1 IfiPTTPI 1 1 1 ARATf5TAAPATr5TAAPATTAAr2AATrm 
lulnl 1 1 1 Oli 1 1 \j 1 1 1 1 nun 1 Vj 1 nnun 1 O 1 nnun 1 1 rtrvortrt 1 

CAGATGCGAGCAG 1 1 1 TGTAAAAATAGTGCTGATAACAAGGTG 
GTTTGCTCCTGTACTGAGGGATATCGACTTGCAG 




CTGCAAGTCGATATCCCTCAGTACAGGAGCAAACCACCTTGT 
TATCAGCACTAI 1 1 1 1 ACAAAACTGCTCGCATCTGCCATTCTT 
AATGTTACATGTTACATCTAAAAGAAGCAAAATAGA 


2741 


AGCAGTTTTGTAAAAAT 


2742 



WO 01/73002 



-198- 



PCT/US01/09761 



Clinical Phenotype& 
Mutation 'Ml 


Correcting Oligos 


lilltD" 

NO: 




A 1 1 1 1 1 ACAAAACTGCT 


2743 


Haemophilia B 

Cys99Tyr 

TGT-TAT 


CTATTTTGCTTCTTTTAGATGTAACATGTAACATTAAGAATGGC 
AGATGCGAGCAG 1 1 1 1 GTAAAAATAGTGCTGATAACAAGGTG 
Gl 1 IGCTCCTGTACTGAGGGATATCGACTTGCAGA 


2744 


TCTGCAAGTCGATATCCCTCAGTACAGGAGCAAACCACCTTG 
TTATCAGCACTAI 1 1 1 1 ACAAAACTGCTCGCATCTGCCATTCTT 
AATGTTACATGTTACATCTAAAAGAAGCAAAATAG 


2745 


GCAGI 1 1 IGIAAAAAI'A 


2746 


IAI 1 1 1 IACAAAACIGC 


2747 


Warfarin sensitivity 

Ala(-10)Thr 

cGCC-ACC 


1 1 1 1 1 IGCrAAAACTAAAGAATTATTCl 1 1 IACAI 1 ICAGI 1 1 1 1 

CTTGATCATGAAAACGCCAACAAAATTCTGAATCGGCCAAAGA 

GGTATAATTCAGGTAAATTGGAAGAGTTTGTTC 


2748 


GMCAMCTCTTCCAATTTACCTGAATTATACCTCTTTGGCCG 
ATTCAGMTTTTGTTGGCGTTTTCATGATCAAGAAAAACTGAAA 
TGTAAAAGAATAATTCTTTAG 1 1 1 lAGCAAAAAA 


2749 


ATGAAAACGCCAACAAA 


2750 


TTTGTTGGCGTTTTCAT 


2751 


Warfarin sensitivity 

Ala(-10)Val 

GCC-GTC 


1 1 1 1 1 GC 1 AAAACTAAAGAA 1 IAI ICI 1 1 IACAI 1 ICAGI 1 1 1 IC 
TTGATCATGAAAACGCCAACAAAATTCTGAATCGGCCAAAGAG 
GTATAATTCAGGTAAATTGGAAGAGTTTGTTCA 


2752 


TGAACAAACTCTTCCAATTTACCTGAATTATACCTCTTTGGCC 
GATTCAGMTTTTGTTGGCGTTTTCATGATCAAGAAAAACTGA 
AATGTAAAAGAATAATTCTTTAG 1 1 1 lAGCAAAAA 


2753 


TGAAAACGCCAACAAAA 


2754 


1 1 1 IGI IGGCGI 1 1 ICA 


2755 


Haemophilia B 

Gly(-26)Val 

GGA-GTA 


TGCAGCGCGTGAACATGATCATGGCAGAATCACCAGGCCTCA 
TCACCATCTGCCI 1 1 1 AGGATATCTACTCAGTGCTGAATGTAC 
AGGTTTGTTTCC l 1 1 1 1 1 AAAATACATTGAGTATGC 


2756 


GCATACTCAATGTATTTTAAAAAAGGAAACAAACCTGTACATTC 
AGCACTGAGTAGATATCCTAAAAGGCAGATGGTGATGAGGCC 
TGGTGATTCTGCCATGATCATGTTCACGCGCTGCA 


2757 


CCIIIIAGGAIAICIAC 


2758 


GTAGATATCCTAAAAGG 




Haemophilia B 

Leu(-27)Term 

TTA-TAA 


TTATGCAGCGCGTGAACATGATCATGGCAGAATCACCAGGCC 
TCATCACCATCTGCCTTTTAGGATATCTACTCAGTGCTGAATG 
TACAGGTTTGTTTCC 1 INI 1 AAAATACATTGAGTA 


2760 


TACTCAATGTATTTTAAAAAAGGAAACAAACCTGTACATTCAGC 
ACTGAGTAGATATCCTAAAAGGCAGATGGTGATGAGGCCTGG 
TGATTCTGCCATGATCATGTTCACGCGCTGCATAA 


2761 


CTGCCTTTTAGGATATC 


2762 



WO 01/73002 



-199- 



PCT/US01/09761 



Clinical Phenotype & 
Mutation 


Correcting Oiigos 


SEQID 
NO: 




GATATCCTAAAAGGCAG 


2763 


Haemophilia B 

lle(-30)Asn 

ATC-AAC 


TAGCAAAGGTTATGCAGCGCGTGAACATGATCATGGCAGAAT 
CACCAGGCCTCATCACCATCTGCCI 1 1 1 AGGATATCTACTCAG 
TGCTGAATGTACAGGTTTGTTTCC 1 1 1 1 1 IAAAATA 


2764 




TATTTTAAAAAAGGAAACAAACCTGTACATTCAGCACTGAGTA 
GATATCCTAAAAGGCAGATGGTGATGAGGCCTGGTGATTCTG 
CCATGATCATGTTCACGCGCTGCATAACCTTTGCTA 


2765 




CATCACCAICTGCCTTT 


2766 




AAAGGCAGATGGTGATG 


2767 


Haemophilia B 

lle(-40)Phe 

gATC-TTC 


ACTAATCGACCTTACCACTTTCACAATCTGCTAGCAAAGGTTA 
TGCAGCGCGTGAACATGATCATGGCAGAATCACCAGGCCTCA 
TCACCATCTGCCI 1 1 1 AGGATATCTACTCAGTGCTG 


2768 




CAGCACTGAGTAGATATCCTAAAAGGCAGATGGTGATGAGGC 
CTGGTGATTCTGCCATGATCATGTTCACGCGCTGCATAACCTT 
TGCTAGCAGATTGTGAAAGTGGTAAGGTCGATTAGT 


2769 




TGAACATGATCATGGCA 


2770 




TGCCATGATCATGTTCA 


2771 


Haemophilia B 

Arg(-44)His 

CGC-CAC 


ACTTTGGTACAACTAATCGACCTTACCACTTTCACAATCTGCT 
AGCAAAGGTTATGCAGCGCGTGAACATGATCATGGCAGAATC 
ACCAGGCCTCATCACCATCTGCCI 1 1 IAGGATATCT 


2772 




AGATATCCTAAAAGGCAGATGGTGATGAGGCCTGGTGATTCT 
GCCATGATCATGTTCACGCGCTGCATAACCI 1 1 GCTAGCAGA 
TTGTGAAAGTGGTAAGGTCGATTAGTTGTACCAAAGT 


2773 




TATGCAGCGCGTGAACA 


2774 




TGTTCACGCGCTGCATA 


2775 



EXAMPLE 15 
Alpha thalassemia ■ Hemoglobin alpha locus 1 

The thalassemia syndromes are a heterogeneous group of inherited anemias 
characterized by defects in the synthesis of one or more globin chain subunits. For example, beta- 
thalassemia discussed in Example 6, is caused by a decrease in beta-chain production relative to alpha- 
chain production; the converse is the case for alpha-thalassemia. The attached table discloses the 
correcting oligonucleotide base sequences for the hemoglobin alpha locus 1 oligonucleotides of the 
invention. 
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Table 22 

HBA1 Mutations and Genome-Correcting Oligos 



Clinical PhenotvoG & 
Mutation 


Illlilllltilllfi 

Correcting Oligos 


: UtW \W 


Thalassaemia alpha 

Met(-i)Vai 

cATG-GTG 


CCCTGGCGCGCTCGCGGCCCGGCACTCTTCTGGTCCCCACA 

GACTCAGAGAGAACCCACCATGGTGCTGTCTCCTGCCGACA 

AGACCAACGTCAAGGCCGCCTGGGGTAAGGTCGGCGCGC 


2776 




GCGCGCCGACCTTACCCCAGGCGGCCTTGACGTTGGTCTTG 
TCGGCAGGAGACAGCACCATGGTGGGTTCTCTCTGAGTCTGT 

bbooAUoAbAAbAb 1 bUubbboUbUbAbUbUbUUAbbb 


2777 




AAPPPAPPATf^prn^PTft 


LI io 




CAGCACCATGGTGGGTT 


2779 


Haemoglobin variant 

Aiai^Asp 

GCC-GAC 


CACAGACTCAGAGAGAACCCACCATGGTGCTGTCTCCTGCC 
GAUAAGAOUAAUG 1 LAAGGCuGUt/ rGGGGTAAGGTCGGCGC 
GCACGCTGGCGAGTATGGTGCGGAGGCCCTGGAGAGGTG 


2780 




CACCTCTCCAGGGCCTCCGCACCATACTCGCCAGCGTGCGC 
GOOGACCTTACCCCAGGCGGCCTTGACGTTGGTCTTGTC 
LrAbbAbAOAbOAOOA I bb 1 bbb 1 1 0 1 0 1 0 1 bAb 1 U I b 1 b 


2781 




pf2TPA Af^nsppfSPPTf^f^ 


07QO 




CCCAGGCGGCCTTGACG 


2783 


Haemoglobin variant 

Gly15Asp 

GGT-GAT 


AGAGAGAACCCACCATGGTGCTGTCTCCTGCCGACAAGACCA 

ACGTCAAGGCCGCCTGGGGTAAGGTCGGCGCGCACGCTGG 

CGAGTATGGTGCGGAGGCCCTGGAGAGGTGAGGCTCCCT 


2784 




AGGGAGCCTCACCTCTCCAGGGCCTCCGCACCATACTCGCC 
AGCGTGCGCGCCGACCTTACCCCAGGCGGCCTTGACGTTGG 
1 U 1 1 b 1 UbbUAbbAbAOAbLAUUATbGTGGGTTCTCTCT 


2785 




pr^ppTrs^^^T a a^htpp 
bbub 1 bbbV3 1 AAbb 1 bb 






CGACCTTACCCCAGGCG 


2787 


Haemoglobin variant 
Tyr24Cys 

TAT T/T 

IAI-IGI 


CTGCCGACAAGACCAACGTCAAGGCCGCCTGGGGTAAGGTC 
GGCGCGCACGCTGGCGAGTATGGTGCGGAGGCCCTGGAGA 
GGTbAGbUTGCUTOCOCTGCTCCGACCCGGGCTCCTCGCC 


2788 




GGCGAGGAGCCCGGGTCGGAGCAGGGGAGGGAGCCTCACC 
TCTCCAGGGCCTCCGCACCAIACTCGCCAGCGTGCGCGCCG 
ACCTTACCCCAGGCGGCCTTGACGTTGGTCTTGTCGGCAG 


2789 




TGGCGAGTATGGTGCGG 


2790 




CGGUACGATACTCGCCA 


2791 


Haemoglobin variant 

Glu27Asp 

GAGg-GAT 


GACCAACGTCAAGGCCGCCTGGGGTAAGGTCGGCGCGCAC 
GCTGGCGAGTATGGTGCGGAGGCCCTGGAGAGGTGAGGCT 
CCCTCCCCTGCTCCGACCCGGGCTCCTCGCCCGCCCGGAC 
C 


2792 




GGTCCGGGCGGGCGAGGAGCCCGGGTCGGAGCAGGGGAG 
GGAGCCTCACCTCTCCAGGGCCTCCGCACCATACTCGCCAG 
CGTGCGCGCCGACCTTACCCCAGGCGGCCTTGACGTTGGTC 


2793 




GGTGCGGAGGCCCTGGA 


2794 




TcnAGRfincTCCGnAcn 


?795 



WO 01/73002 



-201- 
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Clinical Phenotype & 

milt* 


Correcting Gligos • ^MmiMmffM 


SEQJD 

NU. 


Haemoglobin variant 

AsnooLys 

AACg-AAG 


GAGCCACGGCTCTGCCCAGGTTAAGGGCCACGGCAAGAAGG 
1 bbUUbAUbUbUTbAOCAACbCUGTGGCGCACGTGGACGA 
CATGCCCAACGCGCTGTCCGCCCTGAGCGACCTGCACGCG 


2796 




CGCGTGCAGGTCGCTCAGGGCGGACAGCGCGTTGGGCATG 

TCGTCCACGTGCGCCACGGCGTTGGTCAGCGCGTCGGCCAC 

CTTCTTGCCGTGGCCCTTAACCTGGGCAGAGCCGTGGCTC 


2797 




CTGACCAACGCCGTGGC 


2798 




GCCACGGCGTTGGTCAG 


2799 


Haemoglobin variant 

ASp / 4biy 

GAC-GGC 


AGGTTAAGGGCCACGGCAAGAAGGTGGCCGACGCGCTGACC 
AAbbLLb 1 bbUGCAuGTGbACGACATGCCCAACGCGCTGTC 
CGCCCTGAGCGACCTGCACGCGCACAAGCTTCGGGTGGA 


2800 




TCCACCCGAAGCTTGTGCGCGTGCAGGTCGCTCAGGGCGGA 
CAGCGCGTTGGGCATGTCGTCCACGTGCGCCACGGCGTTGG 
TCAGCGCGTCGGCCACCTTCTTGCCGTGGCCCTTAACCT 


2801 




GCACGTGGACGACATGC 


2802 




GCATGTCGTCCACGTGC 


2803 


Haemoglobin variant 

A MM "7 A 1 1 1 n 

Asp /4MIS 
gGAC-CAC 


CAGGTTAAGGGCCACGGCAAGAAGGTGGCCGACGCGCTGAC 
GAAObCGbTGGCGCACGTGGACGACATGCCCAACGCGCTGT 
CCGCCCTGAGCGACCTGCACGCGCACAAGCTTCGGGTGG 


2804 




CCACCCGAAGCTTGTGCGCGTGCAGGTCGCTCAGGGCGGAC 
AGCGCGTTGGGCATGTCGTCCACGTGCGCCACGGCGTTGGT 
CAGCGCGTCGGCCACCTTCTTGCCGTGGCCCTTAACCTG 


2805 




CGCACGTGGACGACATG 


2806 




CATGTCGTCCACGTGCG ! 


2807 


Haemoglobin variant 

Asn/oHis 

cAAC-CAC 


CACGGCAAGAAGGTGGCCGACGCGCTGACCAACGCCGTGG ! 

/"^ A /*"*T"/*N/~\ A /*"> /"> A O A "T*/"N/"^ /"N A A AAAAATATAAAAAATA a /""\. /-\ 

CGCACGTGGACGACATGCCCAACGCGCTGTCCGCCCTGAGC 
GACCTGCACGCGCACAAGCTTCGGGTGGACCCGGTCAACT 


2808 




AGTTGACCGGGTCCACCCGAAGCTTGTGCGCGTGCAGGTCG 
CTCAGGGCGGACAGCGCGTTGGGCATGTCGTCCACGTGCGC 
CACGGCGTTGGTCAGCGCGTCGGCCACCTTCTTGCCGTG 


2809 




ACATGCCCAACGCGCTG 


2810 




CAGCGCGTTGGGCATGT 


2811 


Haemoglobin variant 

His87Tyr 

gCAC-TAC 


ACCAACGCCGTGGCGCACGTGGACGACATGCCCAACGCGCT 
GTCCGCCCTGAGCGACCTGCACGCGCACAAGCTTCGGGTGG 
ACCCGGTCAACTTCAAGGTGAGCGGCGGGCCGGGAGCGA 


2812 




TCGCTCCCGGCCCGCCGCTCACCTTGAAGTTGACCGGGTCC 
ACCCGAAGCTTGTGCGCGTGCAGGTCGCTCAGGGCGGACAG 
CGCGTTGGGCATGTCGTCCACGTGCGCCACGGCGTTGGT 


2813 




GCGACCTGCACGCGCAC 


2814 




GTGCGCGTGCAGGTCGC 


2815 


Haemoglobin variant 

Lys90Asn 

AAGc-AAC 


GGCGCACGTGGACGACATGCCCAACGCGCTGTCCGCCCTGA 
GCGACCTGCACGCGCACAAGCTTCGGGTGGACCCGGTCAAC 
TTCAAGGTGAGCGGCGGGCCGGGAGCGATCTGGGTCGAG 


2816 



WO 01/73002 



-202- 



PCT/US01/09761 



Clinical Phenotvoe & 
Mutation 








cpn in 

NG: 


Correcting Oligos 








CTCGACCCAGATCGCTCCCGGCCCGCCGCTCACCTTGAAGT 
TGACCGGGTCCACCCGAAGCTTGTGCGCGTGCAGGTCGCTC 
AGGGCGGACAGCGCGTTGGGCATGTCGTCCACGTGCGCC 


2817 


GCGCACAAGCTTCGGGT 


2818 


ACCCGAAGCTTGTGCGC 


2819 


Haemoglobin variant 
Lysyu i nr 
AAG-ACG 


TGGCGCACGTGGACGACATGCCCAACGCGCTGTCCGCCCTG 
AGCGACCTGCACGCGCACAAGCTTCGGGTGGACCCGGTCAA 
CTTCAAGGTGAGCGGCGGGCCGGGAGCGATCTGGGTCGA 


2820 


TCGACCCAGATCGCTCCCGGCCCGCCGCTCACCTTGAAGTT 

GACCGGGTCCACCCGAAGCTTGTGCGCGTGCAGGTCGCTCA 

GGGCGGACAGCGCGTTGGGCATGTCGTCCACGTGCGCCA 


2821 


CGCGCACAAGCTTCGGG 


2822 


GCCGAAGCTTGTGCGCG 


2823 _j 


Haemoglobin variant 

Argyzoin 

CGG-CAG 


ACGTGGACGACATGCCCAACGCGCTGTCCGCCCTGAGCGAC 

CTGCACGCGCACAAGCTTCGGGTGGACCCGGTCAACTTCAA 

GGTGAGCGGCGGGCCGGGAGCGATCTGGGTCGAGGGGCG 


2824 


CGCCCCTCGACCCAGATCGCTCCCGGCCCGCCGCTCACCTT 
GAAGTTGACCGGGTCCACCCGAAGCTTGTGCGCGTGCAGGT 
CGCTCAGGGCGGACAGCGCGTTGGGCATGTCGTCCACGT 


2825 


CAAGCTTCGGGTGGACC 


2826 


GGTCCACCCGAAGCTTG 


2827 


Haemoglobin variant 

Aspy4oiy 

GAC-GGC 


ACGACATGCCCAACGCGCTGTCCGCCCTGAGCGACCTGCAC 
GCGCACAAGCTTCGGGTGGACCCGGTCAACTTCAAGGTGAG 
CGGCGGGCCGGGAGCGATCTGGGTCGAGGGGCGAGATGG 


2828 


CCATCTCGCCCCTCGACCCAGATCGCTCCCGGCCCGCCGCT 

CACCTTGAAGTTGACCGGGTCCACCCGAAGCTTGTGCGCGT 

GCAGGTCGCTCAGGGCGGACAGCGCGTTGGGCATGTCGT 


2829 


TCGGGTGGACCCGGTCA 


2830 


TGACCGGGICCACCCGA 


2831 


Haemoglobin variant 

rTOyoArg 
CCG-CGG 


ACATGCCCAACGCGCTGTCCGCCCTGAGCGACCTGCACGCG 
CACAAGCTTCGGGTGGACCCGGTCAACTTCAAGGTGAGCGG 
CGGGCCGGGAGCGATCTGGGTCGAGGGGCGAGATGGCGC 


2832 


GCGCCATCTCGCCCCTCGACCCAGATCGCTCCCGGCCCGCC 

GCTCACCTTGAAGTTGACCGGGTCCACCCGAAGCTTGTGCG 

CGTGCAGGTCGCTCAGGGCGGACAGCGCGTTGGGCATGT 


2833 


GGTGGACCCGGTCAACT 


2834 


AGTTGACCGGGTCCACC 


2835 


Haemoglobin variant 

Ser102Arg 

AGCc-AGA 


CGGCGGCTGCGGGCCTGGGCCCTCGGCCCCACTGACCCTC 
TTCTCTGCACAGCTCCTAAGCCACTGCCTGCTGGTGACCCTG 
GCCGCCCACCTCCCCGCCGAGTTCACCCCTGCGGTGCAC 


2836 


GTGCACCGCAGGGGTGAACTCGGCGGGGAGGTGGGCGGCC 
AGGGTCACCAGCAGGCAGTGGCTTAGGAGCTGTGCAGAGAA 
GAGGGTCAGTGGGGCCGAGGGCCCAGGCCCGCAGCCGCCG 


2837 


CTCCTAAGCCACTGCCT 


2838 



WO 01/73002 



-203- 



PCT/US01/09761 



CMcat Phenotype & 
Mutation 




lillit 

NO: 




AGGCAGTGGCTTAGGAG 


2839 


Haemoglobin variant 

\3\U 1 1 OLyS 

cGAG-AAG 


1 1 0 1 0 1 bLALAbb 1 bL7AAbCCACTGCCTGCTGGTGACCCTG 
bbbbbbUAUb 1 UUbObbbbAb 1 1 bAbbLL 1 bbbb ibCACGC 
CTCCCTGGACAAGTTCCTGGCTTCTGTGAGCACCGTGC 


2840 


GCACGGTGCTCACAGAAGCCAGGAACTTGTCCAGGGAGGCG 
1 bbAbobbAbbbb ibAACTCGGCGGGGAGGTGGGCGGCCA 
GGGTCACCAGCAGGCAGTGGCTTAGGAGCTGTGCAGAGAA 


2841 


TCCCCGCCGAGTTCACC 


2842 


1'/*% A A ATArv^A^AOA A 

GGTGAACTCGGCGGGGA 


2843 


Haemoglobin variant 

r\ld 1 ZUvaiu 

GCG-GAG 


1 GO 1 AAbUOACTbLCTGCTGGTGACCCTGGCCGCCCACCTC 
UUUoL/UoAvj I I UALrUUO 1 bubb 1 buAUbbb 1 LUG 1 bbAbAA 

GTTCCTGGCTTCTGTGAGCACCGTGCTGACCTCCAAATA 


2844 


TATTTGGAGGTCAGCACGGTGCTCACAGAAGCCAGGAACTTG 
1 bbAbbbAbbbb 1 bbAbCGCAGGGGTGAACTCGGCGGGGA 
GGTGGGCGGCCAGGGTCACCAGCAGGCAGTGGCTTAGGA 


2845 


CACCCCTGCGGTGCACG 


2846 


CGTGCACCGCAGGGGTG 


2847 


Thalassaemia alpha 
Leu izyrro 
CTG-CCG 


TGGCCGCCCACCTCCCCGCCGAG 1 1 CACCCCTGCGGTGCAC 
bbb 1 bbb 1 bbAbAAb 1 1 bbTbbbTTCTGTGAGCACCGTGCTG 
ACCTCCAAATACCGTTAAGCTGGAGCCTCGGTGGCCAT 


2848 


ATGGCCACCGAGGCTCCAGCTTAACGGTATTTGGAGGTCAGC 
ALGGTGCTCACAGAAGCCAGGAACTTGTCCAGGGAGGCGTG 
CACCGCAGGGGTGAACTCGGCGGGGAGGTGGGCGGCCA 


2849 


CAAGTTCCTGGCTTCTG 


2850 


CAGAAGCCAGGAACTTG 


2851 


Haemoglobin variant 

Arn1 1 oi i 
Ml y 1 *+ 1 LfcJU 

CGT-CTT 


TGCACGCCTCCCTGGACAAGTTCCTGGCTTCTGTGAGCACCG 

1 1 VjAOO 1 OOAAA 1 AUlrb 1 1 AAbO 1 bbAbUU 1 bbb 1 bbULA 

TGCTTCTTGCCCCTTGGGCCTCCCCCCAGCCCCTCCT 


2852 


AGGAGGGGCTGGGGGGAGGCCCAAGGGGCAAGAAGCATGG 

CCACCGAGGCTCCAGCTTAACGGTATTTGGAGGTCAGCACG 

GTGCTCACAGAAGCCAGGAACTTGTCCAGGGAGGCGTGCA 


2853 


CAAATACCGTTAAGCTG 


2854 


CAGCTTAACGGTATTTG 


2855 



EXAMPLE 16 
Alpha-thalassemia - Hemoglobin alpha locus 2 

The attached table discloses the correcting oligonucleotide base sequences for the 
hemoglobin alpha locus 2 oligonucleotides of the invention. 
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Table 23 

HBA2 Mutations and Genome-Correcting Oligos 



Clinical Phenotype & 
Mutation 


Correcting Oitgos 


NO: 




Thalassaemia alpha 

M^tMYThr 

IVICI^ 1 J 1 Ml 

ATG-ACG 


CCTGGCGCGCTCGCGGGCCGGCACTCTTCTGGTCCCCACAG 

APTPAftAftAftAAPPPAPPATftftTftPTftTPTPPTftPPftAPA Aft 

ACCAACGTCAAGGCCGCCTGGGGTAAGGTCGGCGCGCA 


2856 




TGCGCGCCGACCTTACCCCAGGCGGCCTTGACGTTGGTCTT 

ftTPftftPAftftAftAPAftPAPPATftftTftftftTTPTPTPTPAPTPT 
GTGGGGAPPAGAAGAftTftPPftftPPPftPftAftPftPftPPAftft 


2857 




APPPAPPATftftTftPTftT 


£ODO 




ACAGCACCATGGTGGGT 


2859 


Haemoglobin variant 
GCC-GAC 


CACAGACTCAGAGAGAACCCACCATGGTGCTGTCTCCTGCC 
nAPAAnAPPAAPirrPAAftnppnpPTftpraTTAA^TrpririPPP 

GCACGCTGGCGAGTATGGTGCGGAGGCCCTGGAGAGGTG 


2860 




CACCTCTCCAGGGCCTCCGCACCATACTCGCCAGCGTGCGC 

ftPPftAPPTTAPPPPAftftPftftPPTTftAPftTTftftTPTTftTPftft 
CAGGAGACAGPAPPATfiftTfiftftTTPTPTPTftAftTPTftTft 


2861 




CGTCAAGGCCGCCTGGG 






CCCAGGCGGCCTTGACG 


2863 


Haemoglobin variant 

1 vq1 fifth i 

tAAG-GAG 


AGAGAACCCACCATGGTGCTGTCTCCTGCCGACAAGACCAAC 

ftTPAAftftPPftPPTftftftftTA AftftTPriftPriPPPAPPPTPPPP 

AGTATGGTGCGGAGGCCCTGGAGAGGTGAGGCTCCCTCC 


2864 




GGAGGGAGCCTCACCTCTCCAGGGCCTCCGCACCAtACTCG 

PPAftPftTftPftPftPPftAPPTTAPPPPAftftPftftPPTTPAPPTT 
Ow nOUO I UUOUvjOOvdAUO 1 X^^^^^^^^w^v3ww ' I oALrO" 1 1 

ftftTPTTftTPftftPAftftAftAPAftPAPPATftftTftftftTTPTPT 


2865 




CCTGGGGTAAGGTCGGC 


tOUO 




GCCGACCTTACCCCAGG 


2867 


Haemoglobin variant 

His20Gln 

PAPa-PAA 


GGTGCTGTCTCCTGCCGACAAGACCAACGTCAAGGCCGCCT 
GGGGTAAGGTCGGCGCGCACGCTGGCGAGTATGGTGCGGA 

f5f^PPPTfif5Af5APf5Tf5An!P,PTPPPTPPPPTY5PTPPPAPPPrS 


2868 




CGGGTCGGAGCAGGGGAGGGAGCCTCACCTCTCCAGGGCC 
TCCGCACCATACTCGCCAGCGTGCGCGCCGACCTTACCCCA 

ftftPftftPPTTftAPftTTftftTPTTftTPftftPAftftAftAPAftPAPP 


2869 




ftftPftPftPAPftPTftftPftA 






TPftPPAftP^TftPftPftPP 




Haemoglobin variant 

Glu27Asp 

GAGg-GAC 


GACCAACGTCAAGGCCGCCTGGGGTAAGGTCGGCGCGCAC 
GCTGGCGAGTATGGTGCGGAGGCCCTGGAGAGGTGAGGCT 
CCCTCCCCTGCTCCGACCCGGGCTCCTCGCCCGCCCGGAC 
C 


2872 




GGTCCGGGCGGGCGAGGAGCCCGGGTCGGAGCAGGGGAG 
GGAGCCTCACCTCTCCAGGGCCTCCGCACCATACTCGCCAG 
CGTGCGCGCCGACCTTACCCCAGGCGGCCTTGACGTTGGTC 


2873 




GGTGCGGAGGCCCTGGA 


2874 




TnCAGGGHCTCCGCACC 


2875 



WO 01/73002 



-205- 



PCT/US01/09761 



Clinical Phenotype & 
Mutagen 


Correcting OJigos 


NO: 


Thalassaemia alpha 

Leuzypro 

CTG-CCG 


ACGTCAAGGCCGCCTGGGGTAAGGTCGGCGCGCACGCTGG 

AX /""s a AN*T" AT/^/^T/^^A^ A A/^AOATA/N A AN A ANANTAN a a/\ataa/\t*/\/\ 

CGAGTATGGTGCGGAGGCCCTGGAGAGGTGAGGCTCCCTCC 
CCTGCTCCGACCCGGGCTCCTCGCCCGCCCGGACCCACAG 


2876 ; 


CTGTGGGTCCGGGCGGGCGAGGAGCCCGGGTCGGAGCAGG 
GGAGGGAGCCTCACCTCTCCAGGGCCTCCGCACCATACTCG 
CCAGCGTGCGCGCCGACCTTACCCCAGGCGGCCTTGACGT 


2877 


GGAGGCCCTGGAGAGGT 


2878 


ACCTCTCCAGGGCCTCC 


2879 


Haemoglobin variant 

Asp47HlS 
CGAC-CAC 


GCTTCTCCCCGCAGGATGTTCCTGTCCTTCCCCACCACCAAG 

A AN AN~T" A ANT "I AN AX AX AN A AT~T/^A A /"*AX"TAX A ifX AX /"X A AX AX /-™s AXT" A\~r- Ax Av j^v a 

ACCTACTTCCCGCACTTCGACCTGAGCCACGGCTCTGCCCA 
GGTTAAGGGCCACGGCAAGAAGGTGGCCGACGCGCTGA 


2880 


TCAGCGCGTCGGCCACCTTCTTGCCGTGGCCCTTAACCTGG 
GCAGAGCCGTGGCTCAGGTCGAAGTGCGGGAAGTAGGTCTT 
GGTGGTGGGGAAGGACAGGAACATCCTGCGGGGAGAAGC 


2881 


CGCACTTCGACCTGAGC 


2882 


GCTCAGGTCGAAGTGCG 


2883 


Haemoglobin variant 

Leu48Arg 

CTG-CGG 


CTCCCCGCAGGATGTTCCTGTCCTTCCCCACCACCAAGACCT 

A AN 1 1 " AN AN AX AX AX A A>"| 'TT AN AN A ANAN^PAX A ANANAN A /\/NA\rtT^\«r^\/\rt<^ a \ /-n > i a 

ACTTCCCGCACTTCGACCTGAGCCACGGCTCTGCCCAGGTTA 
AGGGCCACGGCAAGAAGGTGGCCGACGCGCTGACCAA 


2884 


TTGGTCAGCGCGTCGGCCACCTTCTTGCCGTGGCCCTTAAC 
CTGGGCAGAGCCGTGGCTCAGGTCGAAGTGCGGGAAGTAG 
GTCTTGGTGGTGGGGAAGGACAGGAACATCCTGCGGGGAG 


2885 


CTTCGACCIGAGCCACG 


2886 


CGTGGCTCAGGTCGAAG 


2887 


Haemoglobin variant 

Gln54Glu 

cCAG-GAG 


CTGTCCTTCCCCACCACCAAGACCTACTTCCCGCACTTCGAC 
CTGAGCCACGGCTCTGCCCAGGTTAAGGGCCACGGCAAGAA 
GGTGGCCGACGCGCTGACCAACGCCGTGGCGCACGTGG 


2888 


CCACGTGCGCCACGGCGTTGGTCAGCGCGTCGGCCACCTTC 
TTGCCGTGGCCCTTAACCTGGGCAGAGCCGTGGCTCAGGTC 
GAAGTGCGGGAAGTAGGTCTTGGTGGTGGGGAAGGACAG 


2889 


GCTCTGCCCAGGTTAAG 


2890 


CTTAACCTGGGCAGAGC 


2891 


Haemoglobin variant 

Gly59Asp 

GGC-GAC 


CCAAGACCTACTTCCCGCACTTCGACCTGAGCCACGGCTCTG 

CCCAGGTTAAGGGCCACGGCAAGAAGGTGGCCGACGCGCT 

GACCAACGCCGTGGCGCACGTGGACGACATGCCCAACGC 


2892 


GCGTTGGGCATGTCGTCCACGTGCGCCACGGCGTTGGTCAG 
CGCGTCGGCCACCTTCTTGCCGTGGCCCTTAACCTGGGCAG 
AGCCGTGGCTCAGGTCGAAGTGCGGGAAGTAGGTCTTGG 


2893 


GGGCCACGGCAAGAAGG 


2894 


CCTTCTTGCCGTGGCCC 


2895 


Haemoglobin variant 

Asn68Lys 

AACq-AAG 


GAGCCACGGCTCTGCCCAGGTTAAGGGCCACGGCAAGAAGG 

TGGCCGACGCGCTGACCAACGCCGTGGCGCACGTGGACGA 

CATGCCCAACGCGCTGTCCGCCCTGAGCGACCTGCACGCG 


2896 



WO 01/73002 



-206- 



PCT/US01/09761 



unnicai rnenoxype ot 
Muta^on 


Correcting Oligos . . 


iio: r : : 




CGCGTGCAGGTCGCTCAGGGCGGACAGCGCGTTGGGCATG 

TCGTCCACGTGCGCCACGGCGTTGGTCAGCGCGTCGGCCAC 

CTTCTTGCCGTGGCCCTTAACCTGGGCAGAGCCGTGGCTC 


2897 


CTGACCAACGCCGTGGC 


2898 


GCCACGGCGTTGGTCAG 


2899 


Haemoglobin variant 

Asn68Lys 

AACg-AAA 


GAGCCACGGCTCTGCCCAGGTTAAGGGCCACGGCAAGAAGG 

TGGCCGACGCGCTGACCAACGCCGTGGCGCACGTGGACGA 

CATGCCCAACGCGCTGTCCGCCCTGAGCGACCTGCACGCG 


2900 


CGCGTGCAGGTCGCTCAGGGCGGACAGCGCGTTGGGCATG 

TCGTCCACGTGCGCCACGGCGTTGGTCAGCGCGTCGGCCAC 

CTTCTTGCCGTGGCCCTTAACCTGGGCAGAGCCGTGGCTC 


2901 


CTGACCAACGCCGTGGC 


2902 


GCCACGGCGTTGGTCAG 


2903 


Haemoglobin variant 

Asn78Lys 

AACg-AAA 


CGGCAAGAAGGTGGCCGACGCGCTGACCAACGCCGTGGCG 

CACGTGGACGACATGCCCAACGCGCTGTCCGCCCTGAGCGA 

CCTGCACGCGCACAAGCTTCGGGTGGACCCGGTCAACTTC 


2904 


GAAGTTGACCGGGTCCACCCGAAGCTTGTGCGCGTGCAGGT 
CGCTCAGGGCGGACAGCGCGTTGGGCATGTCGTCCACGTGC 
GCCACGGCGTTGGTCAGCGCGTCGGCCACCTTCTTGCCG 


2905 


ATGCCCAACGCGCTGTC 


2906 


GACAGCGCGTTGGGCAT 


2907 


Haemoglobin variant 

Asp85Val 

GAC-GTC 


CGCTGACCAACGCCGTGGCGCACGTGGACGACATGCCCAAC 
GCGCTGTCCGCCCTGAGCGACCTGCACGCGCACAAGCTTCG 
GGTGGACCCGGTCAACTTCAAGGTGAGCGGCGGGCCGGG 


2908 


CCCGGCCCGCCGCTCACCTTGAAGTTGACCGGGTCCACCCG 
AAGCTTGTGCGCGTGCAGGTCGCTCAGGGCGGACAGCGCGT 
TGGGCATGTCGTCCACGTGCGCCACGGCGTTGGTCAGCG 


2909 


CCTGAGCGACCTGCACG 


2910 


CGTGCAGGTCGCTCAGG 


2911 


Haemoglobin variant 

Lys90Asn 

AAGc-AAT 


GGCGCACGTGGACGACATGCCCAACGCGCTGTCCGCCCTGA 
GCGACCTGCACGCGCACAAGCTTCGGGTGGACCCGGTCAAC 
TTCAAGGTGAGCGGCGGGCCGGGAGCGATCTGGGTCGAG 


2912 


CTCGACCCAGATCGCTCCCGGCCCGCCGCTCACCTTGAAGT 
TGACCGGGTCCACCCGAAGCTTGTGCGCGTGCAGGTCGCTC 
AGGGCGGACAGCGCGTTGGGCATGTCGTCCACGTGCGCC 


2913 


GCGCACAAGCTTCGGGT 


2914 


ACCCGAAGCTTGTGCGC 


2915 


Haemoglobin variant 

Asp94His 

gGAC-CAC 


GACGACATGCCCAACGCGCTGTCCGCCCTGAGCGACCTGCA 
CGCGCACAAGCTTCGGGTGGACCCGGTCAACTTCAAGGTGA 
GCGGCGGGCCGGGAGCGATCTGGGTCGAGGGGCGAGATG 


2916 


CATCTCGCCCCTCGACCCAGATCGCTCCCGGCCCGCCGCTC 

ACCTTGAAGTTGACCGGGTCCACCCGAAGCTTGTGCGCGTG 

CAGGTCGCTCAGGGCGGACAGCGCGTTGGGCATGTCGTC 


2917 


TTCGGGTGGACCCGGTC 


2918 



WO 01/73002 



-207- 



PCT/US01/09761 



Clinical Phenotype & 
Mutation 


Correcting Oligos 


SEQID 

. N<t§f 




GACCGGGTCCACCCGAA 


2919 


Haemoglobin variant 

Pro95Leu 

CCG-CTG 


ACATGCCCAACGCGCTGTCCGCCCTGAGCGACCTGCACGCG 
CACAAGCTTCGGGTGGACCCGGTCAACTTCAAGGTGAGCGG 
CGGGCCGGGAGCGATCTGGGTCGAGGGGCGAGATGGCGC 


2920 




GCGCCATCTCGCCCCTCGACCCAGATCGCTCCCGGCCCGCC 

GCTCACCTTGAAGTTGACCGGGTCCACCCGAAGCTTGTGCG 

CGTGCAGGTCGCTCAGGGCGGACAGCGCGTTGGGCATGT 


2921 




GGTGGACCCGGTCAACT 


2922 




AGTTGACCGGGTCCACC 


2923 


Haemoglobin variant 

Ser102Arg 

aAGC-CGC 


TAGCGCAGGCGGCGGCTGCGGGCCTGGGCCGCACTGACCC 
TCTTCTCTGCACAGCTCCTAAGCCACTGCCTGCTGGTGACCC 
TGGCCGCCCACCTCCCCGCCGAGTTCACCCCTGCGGTGC 


2924 




GCACCGCAGGGGTGAACTCGGCGGGGAGGTGGGCGGCCAG 
GGTCACCAGCAGGCAGTGGCTTAGGAGCTGTGCAGAGAAGA 
GGGTCAGTGCGGCCCAGGCCCGCAGCCGCCGCCTGCGCTA 


2925 




AGCTCCTAAGCCACTGC 


2926 




GCAGTGGCTTAGGAGCT 


2927 


Haemoglobin H disease 

Cys104Tyr 

TGC-TAC 


GGCGGCGGCTGCGGGCCTGGGCCGCACTGACCCTCTTCTCT 

GCACAGCTCCTAAGCCACTGCCTGCTGGTGACCCTGGCCGC 

CCACCTCCCCGCCGAGTTCACCCCTGCGGTGCACGCCTC 


2928 




GAGGCGTGCACCGCAGGGGTGAACTCGGCGGGGAGGTGGG 
CGGCCAGGGTCACCAGCAGGCAGTGGCTTAGGAGCTGTGCA 
GAGAAGAGGGTCAGTGCGGCCCAGGCCCGCAGCCGCCGCC 


2929 




AAGCCACTGCCTGCTGG 


2930 




CCAGCAGGCAGTGGCTT 


2931 


Haemoglobin variant 

Ala111Val 

GCC-GTC 


CCGCACTGACCCTCTTCTCTGCACAGCTCCTAAGCCACTGCC 
TGCTGGTGACCCTGGCCGCCCACCTCCCCGCCGAGTTCACC 
CCTGCGGTGCACGCCTCCCTGGACAAGTTCCTGGCTTC 


2932 




GAAGCCAGGAACTTGTCCAGGGAGGCGTGCACCGCAGGGGT 
GAACTCGGCGGGGAGGTGGGCGGCCAGGGTCACCAGCAGG 
CAGTGGCTTAGGAGCTGTGCAGAGAAGAGGGTCAGTGCGG 


2933 




CCTGGCCGCCCACCTCC 


2934 




GGAGGTGGGCGGCCAGG 


2935 


Haemoglobin variant 

Ala120Glu 

GCG-GAG 


TCCTAAGCCACTGCCTGCTGGTGACCCTGGCCGCCCACCTC 
CCCGCCGAGTTCACCCCTGCGGTGCACGCCTCCCTGGACAA 
GTTCCTGGCTTCTGTGAGCACCGTGCTGACCTCCAAATA 


2936 




TATTTGGAGGTCAGCACGGTGCTCACAGAAGCCAGGAACTTG 


2937 




TCCAGGGAGGCGTGCACCGCAGGGGTGAACTCGGCGGGGA 
GGTGGGCGGCCAGGGTCACCAGCAGGCAGTGGCTTAGGA 






CACCCCTGCGGTGCACG 


2938 




CGTGCACCGCAGGGGTG j 


2939 


Haemoglobin variant 

His122Gln 

CACg-CAG 


CCACTGCCTGCTGGTGACCCTGGCCGCCCACCTCCCCGCCG 

AGTTCACCCCTGCGGTGCACGCCTCCCTGGACAAGTTCCTG 

GCTTCTGTGAGCACCGTGCTGACCTCCAAATACCGTTAA 


2940 



WO 01/73002 



PCT/US01/09761 



-208- 



uimicai rnenotype oc 
Mutation 


Correcting Qiigos 


NO: 




TTAACGGTATTTGGAGGTCAGCACGGTGCTCACAGAAGCCAG 

AN * A A^ 1 TrtT^A A /*N A"N AN a AN A^N AN ANT - AN AN A AN. AN AN AN * A"V .a — . a . — — 

GAACTTGTCCAGGGAGGCGTGCACCGCAGGGGTGAACTCGG 
CGGGGAGGTGGGCGGCCAGGGTCACCAGCAGGCAGTGG 


2941 




GCGGTGCACGCCTCCCT 


2942 




AGGGAGGCGTGCACCGC 


2943 


Haemoglobin variant 

a i_ a nop,-,. 

Ala123Ser 
cGCC-TCC 


CACTGCCTGCTGGTGACCCTGGCCGCCCACCTCCCCGCCGA 

GTTCACCCCTGCGGTGCACGCCTCCCTGGACAAGTTCCTGG 

CTTCTGTGAGCACCGTGCTGACCTCCAAATACCGTTAAG 


2944 




CTTAACGGTATTTGGAGGTCAGCACGGTGCTCACAGAAGCCA 
GGAACTTGTCCAGGGAGGCGTGCACCGCAGGGGTGAACTCG 
GCGGGGAGGTGGGCGGCCAGGGTCACCAGCAGGCAGTG 


2945 




CGGTGCACGCCTCCCTG 


2946 




CAGGGAGGCGTGCACCG 


2947 


Thalassaemia alpha 

Leui^orro 

CTG-CCG 


TGCTGGTGACCCTGGCCGCCCACCTCCCCGCCGAGTTCACC 

CCTGCGGTGCACGCCTCCCTGGACAAGTTCCTGGCTTCTGT 

GAGCACCGTGCTGACCTCCAAATACCGTTAAGCTGGAGC 


2948 




GCTCCAGCTTAACGGTATTTGGAGGTCAGCACGGTGCTCACA 

AN A A AN AN A A^ A"N A A AN 1 1 AN AN A AN AN AN A AN A»k AN AN 1 ^— AN AN A A"V AN AN AN A AN AN A^ AN 

GAAGCCAGGAACTTGTCCAGGGAGGCGTGCACCGCAGGGG 
TGAACTCGGCGGGGAGGTGGGCGGCCAGGGTCACCAGCA 


2949 




CGCCTCCCTGGACAAGT 


2950 




ACTTGTCCAGGGAGGCG 


2951 


Haemoglobin variant 
Sen 31 Pro 
tTCT-CCT 


GCCCACCTCCCCGCCGAGTTCACCCCTGCGGTGCACGCCTC 

AN AN*T" AN A^ A A% A * AN 1 1 A^ AN*"*" AN A^ A%"T*^" AN"T* iNT" A*V A A"N AN A AN AN A^T* AN AN^r* an A AN /N«r an 

CCTGGACAAGTTCCTGGCTTCTGTGAGCACCGTGCTGACCTC 
CAAATACCGTTAAGCTGGAGCCTCGGTAGCCGTTCCTC 


2952 




GAGGAACGGCTACCGAGGCTCCAGCTTAACGGTATTTGGAG 
GTCAGCACGGTGCTCACAGAAGCCAGGAACTTGTCCAGGGA 
GGCGTGCACCGCAGGGGTGAACTCGGCGGGGAGGTGGGC 


2953 




TCCTGGCTTCTGTGAGC 


2954 




GCTCACAGAAGCCAGGA 


2955 


Haemoglobin variant 

LeulooMet 

gCTG-ATG 


GAGTTCACCCCTGCGGTGCACGCCTCCCTGGACAAGTTCCT 

/~\ /*N AN "7 T^^T/^T/^N A /"N /*N A AAATAA 1 A /"N ANT" AN AN AAA T A AN AN AN f 1 ■ A A A AN 

GGCTTCTGTGAGCACCGTGCTGACCTCCAAATACCGTTAAGC 
TGGAGCCTCGGTAGCCGTTCCTCCTGCCCGCTGGGCCT 


2956 




AGGCCCAGCGGGCAGGAGGAACGGCTACCGAGGCTCCAGC 

TTAACGGTATTTGGAGGTCAGCACGGTGCTCACAGAAGCCAG 

GAACTTGTCCAGGGAGGCGTGCACCGCAGGGGTGAACTC 


2957 




GCACCGTGCTGACCTCC 


2958 _ 




GGAGGTCAGCACGGTGC 


2959 


Haemoglobin variant 

Leu136Pro 

CTG-CCG 


AGTTCACCCCTGCGGTGCACGCCTCCCTGGACAAGTTCCTG 
GCTTCTGTGAGCACCGTGCTGACCTCCAAATACCGTTAAGCT 
GGAGCCTCGGTAGCCGTTCCTCCTGCCCGCTGGGCCTC 


2960 




GAGGCCCAGCGGGCAGGAGGAACGGCTACCGAGGCTCCAG 

CTTAACGGTATTTGGAGGTCAGCACGGTGCTCACAGAAGCCA 

GGAACTTGTCCAGGGAGGCGTGCACCGCAGGGGTGAACT 


2961 




CACCGTGCTGACCTCCA 


2962 



WO 01/73002 
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Clinical Phenotype& 
Mutation 




SEQID 

NO: 


Correcting Oligos 




TGGAGGTCAGCACGGTG 


2963 


Haemoglobin variant 

Arg141Cys 

cCGT-TGT 


GTGCACGCCTCCCTGGACAAGTTCCTGGCTTCTGTGAGCACC 
GTGCTGACCTCCAAATACCGTTAAGCTGGAGCCTCGGTAGCC 
GTTCCTCCTGCCCGCTGGGCCTCCCAACGGGCCCTCC 


2964 




GGAGGGCCCGTTGGGAGGCCCAGCGGGCAGGAGGAACGGC 
TACCGAGGCTCCAGCTTAACGGTATTTGGAGGTCAGCACGGT 
GCTCACAGAAGCCAGGAACTTGTCCAGGGAGGCGTGCAC 


2965 




CCAAATACCGTTAAGCT 


2966 




AGCTTAACGGTATTTGG 


2967 


Haemoglobin variant 

Term142Gln 

tTAA-CAA 


CACGCCTCCCTGGACAAGTTCCTGGCTTCTGTGAGCACCGTG 
CTGACCTCCAAATACCGTTAAGCTGGAGCCTCGGTAGCCGTT 
CCTCCTGCCCGCTGGGCCTCCCAACGGGCCCTCCTCC 


2968 




GGAGGAGGGCCCGTTGGGAGGCCCAGCGGGCAGGAGGAAC 

GGCTACCGAGGCTCCAGCTTAACGGTATTTGGAGGTCAGCA 

CGGTGCTCACAGAAGCCAGGAACTTGTCCAGGGAGGCGTG 


2969 




AATACCGTTAAGCTGGA 


2970 




TCCAGCTTAACGGTATT 


2971 


Haemoglobin variant 

Term142Lys 

tTAA-AAA 


CACGCCTCCCTGGACAAGTTCCTGGCTTCTGTGAGCACCGTG 
CTGACCTCCAAATACCGTTAAGCTGGAGCCTCGGTAGCCGTT 
CCTCCTGCCCGCTGGGCCTCCCAACGGGCCCTCCTCC ! 


2972 




GGAGGAGGGCCCGTTGGGAGGCCCAGCGGGCAGGAGGAAC 

GGCTACCGAGGCTCCAGCTTAACGGTATTTGGAGGTCAGCA 

CGGTGCTCACAGAAGCCAGGAACTTGTCCAGGGAGGCGTG 


2973 




AATACCGTTAAGCTGGA 


2974 




TCCAGCTTAACGGTATT 


2975 


Haemoglobin variant 

Term142Tyr 

TAAg-TAT 


CGCCTCCCTGGACAAGTTCCTGGCTTCTGTGAGCACCGTGCT 
GACCTCCAAATACCGTTAAGCTGGAGCCTCGGTAGCCGTTCC 
TCCTGCCCGCTGGGCCTCCCAACGGGCCCTCCTCCCC 


2976 




GGGGAGGAGGGCCCGTTGGGAGGCCCAGCGGGCAGGAGG 

AACGGCTACCGAGGCTCCAGCTTAACGGTATTTGGAGGTCAG 

CACGGTGCTCACAGAAGCCAGGAACTTGTCCAGGGAGGCG 


2977 




TACCGTTAAGCTGGAGC 


2978 




GCTCCAGCTTAACGGTA 


2979 



EXAMPLE 17 
Human mismatch repair ■ MLH1 

The human MLH1 gene is homologous to the bacterial mutL gene, which is involved in 
mismatch repair. Mutations in the MLH1 gene have been identified in many individuals with hereditary 
nonpolyposis colorectal cancer (HNPCC). Mutations in the MLH1 gene are also implicated in 
predisposition to a variety of cancers associated with, for example, Muir-Torre syndrome and Turcot 
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syndrome. The attached table discloses the correcting oligonucleotide base sequences for the MLH1 
oligonucleotides of the invention. 



Table 24 

MLH1 Mutations and Genome-Correcting Oligos 



Clinicaf Phenoty pe & 
Mutation 


||||.' Correcting Oligos 


SEQ JD 
NO: 


Non-polyposis 
colorectal cancer 
MetlArg 


TTGGCTGAAGGCACTTCCGTTGAGCATCTAGACGTTTCCTTG 
GCTCTTCTGGCGCCAAAATGTCGTTCGTGGCAGGGGTTATTC 
GGCGGCTGGACGAGACAGTGGTGAACCGCATCGCGGC 


2980 


ATG-AGG 


GCCGCGATGCGGTTCACCACTGTCTCGTCCAGCCGCCGAAT 
AACCCCTGCCACGAACGACA 1 1 1 1 GGCGCCAGAAGAGCCAA 
GGAAACGTCTAGATGCTCAACGGAAGTGCCTTCAGCCAA 


2981 




CGCCAAAAIGTCGTTCG 


2982 




CGAACGACAI 1 1 IGGCG 


2983 


Non-polyposis 
colorectal cancer 
MetlLys 


TTGGCTGAAGGCACTTCCGTTGAGCATCTAGACGTTTCCTTG 

GCTCTTCTGGCGCCAAAATGTCGTTCGTGGCAGGGGTTATTC 

GGCGGCTGGACGAGACAGTGGTGAACCGCATCGCGGC 


2984 


ATG-AAG 


GCCGCGATGCGGTTCACCACTGTCTCGTCCAGCCGCCGAAT 
AACCCCTGCCACGAACGACA 1 1 1 1 GGCGCCAGAAGAGCCAA 
GGAAACGTCTAGATGCTCAACGGAAGTGCCTTCAGCCAA 


2985 




CGCCAAAATGTCGTTCG 


2986 




CGAACGACAI 1 1 IGGCG 


2987 


Non-polyposis 
colorectal cancer 
Met35Arg 


TGGTGAACCGCATCGCGGCGGGGGAAGTTATCCAGCGGCCA 
GCTAATGCTATCAAAGAGATGATTGAGAACTGGTACGGAGGG 
AGTCGAGCCGGGCTCACTTAAGGGCTACGACTTAACGG 


2988 


ATG-AGG 


CCGTTAAGTCGTAGCCCTTAAGTGAGCCCGGCTCGACTCCCT 
CCGTACCAGTTCTCAATCATCTCTTTGATAGCATTAGCTGGCC 
GCTGGATAACTTCCCCCGCCGCGATGCGGTTCACCA 


2989 




CAAAGAGATGATTGAGA 


2990 




TCTCAATCATCTCTTTG 


2991 


Non-polyposis 
colorectal cancer 
Ser44Phe 


TAGAGTAGTTGCAGACTGA 1 AAA 1 1 Al 1 1 ICIGI 1 IGAI 1 IGCC 
AGI 1 lAGATGCAAAATCCACAAGTATTCAAGTGATTGTTAAAG 
AGGGAGGCCTGAAGTTGATTCAGATCCAAGACAA 


2992 


TCC-TTC 


TTGTCTTGGATCTGAATCAACTTCAGGCCTCCCTCTTTAACAA 
TCACTTGAATACTTGTGGA 1 1 1 1 GCATCTAAACTGGCAAATCA 
AACAGAAAATAATTTATCAGTCTGCAACTACTCTA 


2993 




TGCAAAATCCACAAGTA 


2994 




IACI IGIGGAI 1 1 IGCA 


2995 


Non-polyposis 
colorectal cancer 
GlnB2Lvs 


GCAAAATCCACAAGTATTCAAGTGATTGTTAAAGAGGGAGGC 

CTGAAGTTGATTCAGATCCAAGACAATGGCACCGGGATCAGG 

GTAAGTAAAACCTCAAAGTAGCAGGATGTTTGTGCGC 


2996 



CAA-AAA 
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wiinicai rnenotype & 
Mutation 


Correcting Ohgos 

■ 


mmmk 
MO: 




GCGCACAMCATCCTGCTACTTTGAGGTTTTACTTACCCTGAT 
CCCGGTGCCATTGTCTTGGATCTGAATCAACTTCAGGCCTCC 
CTCI 1 lAACAATCACTTGAATACTTGTGGATnTGC 


2997 


TTCAGATCCAAGACAAT 


2998 


ATTGTCTTGGATCTGAA 


2999 


Non-polyposis 
colorectal cancer 
Gln62Term 
CAA-TAA 


GCAAAATCCACAAGTATTCAAGTGATTGTTAAAGAGGGAGGC 

CTGAAGTTGATTCAGATCCAAGACAATGGCACCGGGATCAGG 

GTAAGTAAAACCTCAAAGTAGCAGGATGTTTGTGCGC 


3000 


GCGCACAAACA1 CC 1 GC 1 AC 1 1 1 GAGG 1 1 1 1 AC II ACCC 1 GAT 
CCCGGTGCCATTGTCTTGGATCTGAATCAACTTCAGGCCTCC 
CTCTTTAACAATCACTTGAATACTTGTGGA IT I7GC 


3001 


TTCAGATCCAAGACAAT 


3002 


ATTGTCTTGGATCTGAA 


3003 


Non-polyposis 
colorectal cancer 
Asn64Ser 
AAT-AGT 


CCACAAGTATTCAAGTGATTGTTAAAGAGGGAGGCCTGAAGT 

TGATTCAGATCCAAGACAATGGCACCGGGATCAGGGTAAGTA 

AAACCTCAAAGTAGCAGGATGTTTGTGCGCTTCATGG 


3004 


CCATGMGCGCACAAACA 1 CC 1 GC 1 AC 1 II GAGU 1 II 1 AC 1 1 A 

CCCTGATCCCGGTGCCATTGTCTTGGATCTGAATCAACTTCA 

GGCCTCCCTCTTTAACAATCACTTGAATACTTGTGG 


3005 


CCAAGACAATGGCACCG 


3006 


CGGTGCCATTGTCTTGG 


3007 


Non-polyposis 
colorectal cancer 
Gly67Arg 
GGG-AGG 


ATTCAAGTGATTGTTAAAGAGGGAGGCCTGAAGTTGATTCAGA 
TCCAAGACAATGGCACCGGGATCAGGGTAAGTAAAACCTCAA 
AGTAGCAGGATGTTTGTGCGCTTCATGGAAGAGTCA 


3008 


TGACTCTTCCATGAAGCGCACAAACATCCTGCTACTTTGAGGT 
TTTACTTACCCTGATCCCGGTGCCATTGTCTTGGATCTGAATC 
AACTTCAGGCCTCCCTCTTTAACAATCACTTGAAT 


3009 




ATGGCACCGGGATCAGG 


3010 


CCTGATCCCGGTGCCAT 


3011 


Non-polyposis 
colorectal cancer 
Gly67Arg 
GGG-CGG 


ATTCAAGTGATTGTTAAAGAGGGAGGCCTGAAGTTGATTCAGA 
TCCAAGACAATGGCACCGGGATCAGGGTAAGTAAAACCTCAA 
AGTAGCAGGATGTTTGTGCGCTTCATGGAAGAGTCA 


3012 


TGACTCTTCCATGAAGCGCACAAACATCCTGCTACTTTGAGGT 
TTTACTTACCCTGATCCCGGTGCCATTGTCTTGGATCTGAATC 
AACTTCAGGCCTCCCTCTTTAACAATCACTTGAAT 


3013 


ATGGCACCGGGATCAGG 


3014 


CCTGATCCCGGTGCCAT 


3015 


Non-polyposis 
colorectal cancer 
Gly67Trp 
GGG-TGG 


ATTCAAGTGATTGTTAAAGAGGGAGGCCTGAAGTTGATTCAGA 

TCCAAGACAATGGCACCGGGATCAGGGTAAGTAAAACCTCAA 

AGTAGCAGGATGTTTGTGCGCTTCATGGAAGAGTCA 


3016 


TGACTCTTCCATGAAGCGCACAAACATCCTGCTACTTTGAGGT 
TTTACTTACCCTGATCCCGGTGCCATTGTCTTGGATCTGAATC 
AACTTCAGGCCTCCCTCI 1 1 AAC AATCACTTG AAT 


3017 


ATGGCACCGGGATCAGG 


3018 
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Clinicaf Phenotype & 
Mutation 


Correcting Oligos 


IHiill 

NO: 




CCTGATCCCGGTGCCAT 


3019 


Non-polyposis 
colorectal cancer 
Cys77Arg 
TGT-CGT 


/' \ 1 1 a A ^> A T/*> A 1 1 ' A T' I "1" A ATA A TAT' I T* 1 T" /*">T* A TAT A A /"V A A> A A A V"\ A~ " 

blAAUAIbAI IAI 1 IAUIUAIUI 1 1 1 1 bb 1 A 1 U 1 AAUAbAAAGA 

A r± ATPTrir ATATTPT A TPTf AAAP OTT O A PT A PT A r*T AAA rrf* 

AbA 1 U 1 bbA IAI 1 b 1 A 1 b 1 bAAAbb 1 1 UAU 1 AO 1 Ab 1 AAAU 1 b 

CAGTCCTTTGAGGATTTAGCCAGTATTTCTACCT 


3020 


AGGTAGAAATACTGGCTAAATCCTCAAAGGACTGCAGTTTACT 
AGTAGTGAACC 1 I 1 CACATACAATATCCAGATC 1 1 U 1 1 1 CTGTT 
AGATACCAAAAAGATGAGTAAATAATCATGTTAC 


3021 


ATATTGTATGTGAAAGG 


3022 


A A 1 1' 1 A A /""\ A T A A A A T* A T 

CCTTTCACATACAATAT 


3023 


Non-polyposis 
colorectal cancer 
Cys77Tyr 
TGT-TAT 


TAACATGA 1 1 a 1 1 I AU 1 CATC 1 1 1 1 1 Gb 1 ATCTAACAGAAAGAA 

bA 1 U 1 bbA IAI 1 b 1 A 1 b 1 bAAAbb 1 1 UAU 1 AU 1 Ab 1 AAAU 1 bU 

AGTCCTTTGAGGATTTAGCCAGTATTTCTACCTA 


3024 


TAGGTAGAAATACTGGCTAAATCCTCAAAGGACTGCAGTTTAC 

~T* A A /"*ST"/"^ A A /*%/*% 1 "T '1"/*% A A ^* A A A "T* A T*/"\/*\ A /*N A T~^>T 1 ■ r*\ I I 1 ATAT 

TAGTAGTGAACCTTTCACATACAATATCCAGATCTTCTTTCTGT 
TAGATACCAAAAAGATGAGTAAATAATCATGTTA 


3025 


TATTGTATGTGAAAGGT 


3026 


A A A'T I'TA A A A T" A A A A T A 

ACCTTTCACATACAATA 


3027 


Non-polyposis 
colorectal cancer 
Ser93Gly 
AGT-GGT 


CTGGATATTGTATGTGAAAGGTTCACTACTAGTAAACTGCAGT 
CCTTTGAGGATTTAGCCAGTATTTCTACCTATGGCTTTCGAGG 
TGAGGTAAGCTAAAGATTCAAGAAATGTGTAAAAT 


3028 


Al 1 1 IACACAI 1 ICI IGAAICI 1 IAGCI 1 ACC 1 CACC 1 CGAAAG 
CCATAGGTAGAAATACTGGCTAAATCCTCAAAGGACTGCAGTT 
TACTAGTAGTGAACCTTTCACATACAATATCCAG 


3029 


ATTTAGCCAGTATTTCT 


3030 


A AAA A ^\ ^\ AAA 

AGAAATACIGGCTAAAT 


3031 


Non-polyposis 
colorectal cancer 
ArglOOTerm 
CGA-TGA 


TTCACTACTAGTAAACTGCAGTCCTTTGAGGATTTAGCCAGTA 

1 1 1 PTA rPTATPPPTTTPP A PPTP A PPT A A PPT A A A P ATTP A A 

1 1 1 U 1 AUU 1 A 1 buU 1 1 1 UbAuu 1 UAbb 1 AAoU 1 AAAoA 1 1 L»AA 
GAAATGTGTAAAATATCCTCCTGTGATGACATTGT 


3032 


ACAA IGICAI CACAGGAGGA 1 A 1 1 1 1 ACACA 1 1 ICI IGAAICI 1 

TA /"Na't i" A f^OT^ A f^r^Tf^f* AAA ATA A a-t- a A a a at A at a a at a 

TAbLTTALGTOALCTCGAAAGCCATAGGTAGAAATACTGGCTA 
AATCCTCAAAGGACTGCAGTTTACTAGTAGTGAA 


3033 


ATGGC1 1 ICGAGGIGAG 


3034 


ATA A A ATA^ AAA A' /*> A T 

CTCACCTCGAAAGCCAT 


3035 


Non-polyposis 
colorectal cancer 
lle107Arg 
ATA-AGA 


AUUUAbUAb 1 bAb till iCl I 1 CAb 1 U 1 Al II 1 U 1 1 1 1 CTTCCT 

T A AAA r 1 1 A AAA a A A AT A A A/-\ A a T/-^T a a ATA AT/^TT A at ATT A 

TAGGC 1 1 1 GGCCAGCATAAGCCATGTGGCTCATGTTACTATTA 
CAACGAAAACAGCTGATGGAAAGTGTGCATACAG 


3036 


CIGIAIGCACACI 1 ICCAICAGCIGI 1 1 ICtil IGIAAIAGIAA 

CATGAGCCACATGGCTTATGCTGGCCAAAGCCTAAGGAAGAA 

AAGAAAATAGACTGAAAGAAAAACTCACTGCTGGGT 


3037 


GGCCAGCATAAGCCATG 


3038 


OATGGCTTATGCTGGnC 


3039 
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: Clinical Phenotypi§f § 
mutation 


CoirectrngOiigos 


SEQ ED 

NO: 




Non-polyposis 
colorectal cancer 
Thrl17Arg 


1 1 IUI 1 1 1 CI ICC I IAGGCI 1 I GGCCAGCATAAGCCATGTGGC 
TCATGTTACTATTACAACGAAAACAGCTGATGGAAAGTGTGCA 
TACAGGTATAGTGCTGACTTC 1 1 1 IACTCATATAT 


3040 


ACG-AGG 


ATATATGAGTAAAAGAAGTCAGCACTATACCTGTATGCACACT 
TTCCATCAGCTGTTTTCGTTGTAATAGTAACATGAGCCACATG 
GCTTATGCTGGCCAAAGCCTAAGGAAGAAAAGAAA 


3041 




TATTACAACGAAAACAG 


3042 




UIUI I I lUtil IUIAAIA 


3043 


Non-poiyposis 
colorectal cancer 
Thr117Met 


INUIII lUTTCCTTAGGCI 1 1 GGCCAGCATAAGCCATGTGGC 
TCATGTTACTATTACAACGAAAACAGCTGATGGAAAGTGTGCA 
TACAGGTATAGTGCTGACTTC 1 1 1 IACTCATATAT 


3044 


ACG-ATG 


ATATATGAGTAAAAGAAGTCAGCACTATACCTGTATGCACACT 
TTCCATCAGCTGTTTTCGTTGTAATAGTAACATGAGCCACATG 
GCTTATGCTGGCCAAAGCCTAAGGAAGAAAAGAAA 


3045 




TATTACAACGAAAACAG 


3046 




CIGI 1 1 ICGI IGIAAI'A 


3047 


Non-polyposis 
colorectal cancer 
Gly133Term 


TCTATCTCTCTACTGGATA 1 IAAIIIGIIAIAII 1 1 C 1 CATTAGA 

/"> f~\ A A /"^"T 1 A ^V'l"/^ A A "T* /""> A A A A fK-V f\ AAA ^AA/%/%T/>/N^> AAA a 

GCAAGTTACTCAGATGGAAAACTGAAAGCCCCTCCTAAACCA 
TGTGCTGGCAATCAAGGGACCCAGATCACGGTAA 


3048 


GGA-TGA 


TTACCGTGATCTGGGTCCCTTGATTGCCAGCACATGGTTTAG 
GAGGGGCTTTCAG 1 1 1 1 CCATCTGAGTAACTTGCTCTAATGAG 
AAMTATAACAAATTAATATCCAGTAGAGAGATAGA 


3049 




ACTCAGATGGAAAACTG 


3050 




CAGI 1 1 1 CCATCTGAGT 


3051 


Non-polyposis 
colorectal cancer 
Val185Gly 


IAGIGIGIGI 1 1 1 IGGCAACICI 1 1 ICI IACIUI 1 1 IGI 1 1 1 IC 
Mil CCAGGTATTCAGTACACAATGCAGGCATTAGTTTCTCAG 
TTAAAAAAGTAAGTTCTTGGTTTATGGGGGATGG 


3052 


GTA-GGA 


CCATCCCCCATAMCCMGMCTTACTTTTTTAACTGAGAAAC 

TAATGCCTGCATTGTGTACTGAATACCTGGAAAAGAAAAACAA 

AAGAGTAAGAAAAGAGTTGCCAAAAACACACACTA 


3053 




GTATTCAGTACACAATG 


3054 




CATTGTGTACTGAATAC 


3055 


Non-polyposis 
colorectal cancer 
Ser193Pro 


1 1 ICI IACICI 1 1 IGI 1 1 1 ICI 1 1 1 CCAGGTATTCAGTACACAAT 
GCAGGCATTAGTTTCICAGTTAAAAAAGTAAGTTCTTGGTTTAT 
GGGGGATGGTTTTGTTTTATGAAAAGAAAAAA 


3056 


TCA-CCA 


1 1 1 1 1 ICI 1 1 1 CA7AAAACAAAACCATCCCCCATAAACCAAGAA 
CTTACl 1 1 1 1 1 MCTGAGAAACTMTGCCTGCATTGTGTACTG 
AATACCTGGAAAAGAAAAACAAAAGAGTAAGAAA 


3057 




TTAGTTTCTCAGTTAAA 


3058 




TTTAACTGAGAAACTAA 


3059 


Non-polyposis 
colorectal cancer 


1 1 IGI 1 1 A 1 CAGCAAGGAGAGACAGTAGCTGATGTTAGGACA 

CTACCCAATGCCTCAACCGTGGACAATATTCGCTCCATCTTTG 

GAAATGCTGTTAGTCGGTATGTCGATAACCTATATA 


3060 



GTG-ATG 
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Clinical Phenotype & 
Mutation 


Correcting Ofigos 






NO: 










TATATAGGTTATCGACATACCGACTAACAGCATTTCCAAAGAT 
GGAGCGAATATTGTCCACGGTTGAGGCATTGGGTAGTGTCCT 
AACATCAGCTACTGTCTCTCCTTGCTGATAAACAAA 


3061 


CCTCAACCGTGGACAAT 


3062 


ATTGTCCACGGTTGAGG 


3063 


Non-polyposis 
colorectal cancer 
Arg217Cys 
CGC-TGC 


CAAGGAGAGACAGTAGCTGATGTTAGGACACTACCCAATGCC " 

TCAACCGTGGACAATATTCGCTCCATCTTTGGAAATGCTGTTA 

GTCGGTATGTCGATAACCTATATAAAAAAATCTTTT 


3064 


AAMGATTTTTTTATATAGGTTATCGACATACCGACTAACAGCA 

TTTCCAAAGATGGAGCGAATATTGTCCACGGTTGAGGCATTG 

GGTAGTGTCCTAACATCAGCTACTGTCTCTCCTTG 


3065 


ACAATATTCGCTCCATC 


3066 


GATGGAGCGAATATTGT 


3067 


Non-polyposis 
coiorcCiai Cancer 
He219Val 
ATC-GTC 


GAGACAGTAGCTGATGTTAGGACACTACCCAATGCCTCAACC 
GTGGACAATATTCGCTCCATCTTTGGAAATGCTGTTAGTCGGT 
ATGTCGATAACCTATATAAAAAAATC 1 1 1 IACATTT 


r> r\ r\ r\ 

3068 


AAAIGIAAAAGAI 1 1 1 1 1 IAIAIAGGI 1 AICGACAI ACCGACIA 
ACAGCATTTCCAAAGATGGAGCGAATATTGTCCACGGTTGAG 
GCATTGGGTAGTGTCCTAACATCAGCTACTGTCTC 


3069 


1 ICGCICCAICI 1 IGGA 


3070 


TCCAAAGATGGAGCGAA 


3071 


Non-polyposis 
colorectal cancer 
Gly244Asp 
GGT-GAT 


CTAATAGAGAACTGATAGAAATTGGATGTGAGGATAAMCCCT 
AGCCTTCAAAATGAATGGTTACATATCCAATGCAAACTACTCA 
GTGAAGAAGTGCATCTTCTTACTCTTCATCAACCG i 


3072 


CGGTTGATGAAGAGTAAGAAGATGCACTTC7TCACTGAGTAG 
TTTGCATTGGATATGTAACCATTCA 1 1 1 1 GAAGGCTAGGGTTT 
TATCCTCACATCCAATTTCTATCAGTTCTCTATTAG 


3073 


AATGAATGGTTACATAT 


3074 


ATATGTAACCATTCATT 


3075 


Non-polyposis 
colorectal cancer 
Ser252Term 
TCA-TAA 


GATGTGAGGATAAAACCCTAGCCTTCAAAATGAATGGTTACAT 
ATCCAATGCAAACTACTCAGTGAAGAAGTGCATCTTCTTACTC 
TTCATCAACCGTAAGTTAAAAAGAACCACATGGGA 


3076 


1 CCCA rGTGGTTCTTTTTAACn ACGG 1 1 GA 1 GAAGAGTAAGA 
AGATGCACTTCTTCACTGAGTAGTTTGCATTGGATATGTAACC 
ATTCAI 1 1 1 GAAGGC 1 AGGG 1 1 1 IATCCTCACATC 


3077 


AAACTACTCAGTGAAGA 


3078 


TCTTCACTGAGTAGTTT 


3079 


Non-polyposis 
colorectal cancer 
Glu268Gly 
GAA-GGA 


CACCCC'ICAGGACAGI 1 1 IGAACIGGI IGCI 1 ICM 1 1 IAITG 
TTTAGATCGTCTGGTAGAATCAACTTCCTTGAGAAAAGCCATA 
lGAAACAGTGTATGCAGCCTAI 1 1 GCCCAAAAACAC 


3080 


G 1 GTTTl fGGGCAAA rAGGC 1 GUA 1 ACAC 1 G 1 1 1 C 1 A 1 GGC 1 1 
TTCTCAAGGAAGTTGATTCTACCAGACGATCTAAACAATAAAA 
AGAAAGCAACCAGTTCAAAACTGTCCTGAGGGGTG 


3081 


TCTGGTAGAATCAACTT 


3082 
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Clinical Phenotype & 


Correcting Oligos 


NO: 




AAb 1 1 bAl TO 1 AGLAGA 


3083 


iNon-poiyposis 

GUIUicUldl OdilOcl 

Ser269Term 


UUU 1 UAUUAUAU 1 1 1 ICiAAUIUUI IUUI IIUIIMIAIIUIIIA 

^ATP^TPTY^PTAf"* A ATT* A A nTfPTTP A O A A A APPOATAPA a a 

I Uu 1 o 1 bb I AUAA ! UAAO 1 1 1 1 (jAoAAAAoCLATAGAAA 
CAGTGTATGCAGCCTATTTGCCCAAAAACACACA 


3084 


TCA-TGA 


TGTGTGTTTTTGGGCAAATAGGCTGCATACACTGTTTCTATGG 
0 1 1 1 1 0 1 OAAbbAAGTTGATTCTACCAGACGATCTAAACAATA 
AAAAGAAAGCMCCAGTTCAAAACTGTCCTGAGGG 


3085 




GGTAGAATCAACTTCCT 


3086 




AGGAAGTTGATTCTACC 


3087 


Non-polyposis 
colorectal cancer 
Glu297Term 


U 1 1 II 1 U 1 UUUUU 1 UCCACTATCTAAGGTAATTGTTCTCTCTTA 
1 1 1 1 CCTGACAGTTTAGAAATCAGTCCCCAGAATGTGGATGTT 
AATGTGCACCCCACAAAGCATGAAGTTCACTTCC 


3088 


GM-TAA 


GGAAGTGAAC7TCATGCTTTGTGGGGTGCACATTAACATCCA 

ATI'^TPPOPA OTP ATTT^*T AAA ATPTA A a a A ATA A/^aAaa 

OA 1 1 0 1 bbbbAO 1 bA i n ctaaactgtcaggaaaataagagag 
AACAATTACCTTAGATAGTGGGAGGGGGAGAAAAAG 


3089 




ACAGTTTAGAAATCAGT 


3090 


. 


A /"^TO A TTTAT AAA /^~r/-^*T" 

ACTGAl 1 ICTAAACTGT 


3091 


Non-polyposis 
colorectal cancer 
Gln301Term 


CTCCCACTATCTAAGGTAATTGTTCTCTCTTAI 1 1 ICCTGACAG 

1 1 r APA A ATPA^T^rTA^A ATPTPOATPTTA 

i 1 1 AbAAA 1 OAb 1 OOOOAbAA i blbbATbTTAATGTGCACCCC 
ACAMGCATGAAGTTCACTTCCTGCACGAGGAGA 


3092 


CAG-TAG 


TCTCCTCGTGCAGGAAGTGAACTTCATGCTTTGTGGGGTGCA 

ATT A A A TP^ A A TTPTA Z^/""*/"^ A /*NT/^ A 1 1 1 AT AAA /*VT*/"vr"rf'"\ a /~\ 

OA 1 1 AAOATOCACATTCTGGGGACTGATTTCTAAACTGTCAGG 
AAAATAAGAGAGAACAATTACCTTAGATAGTGGGAG 


3093 




TCAGTCCCCAGAATGTG 


3094 




CACATTCTGGGGACTGA 


3095 


Non-polyposis 
ounjicoiai cancer 
Val326Ala 


A 1 U 1 GCACCCCACAAAGCATGAAGTTCACTTCCTGCACGAGG 
AUAbOA 1 OO 1 bbAbObbbTboAGoAGCACATCGAGAGCAAG 
CTCCTGGGCTCCAATTCCTCCAGGATGTACTTCACCCA 


3096 


GTG-GCG 


TGGGTGAAGTACATCCTGGAGGAATTGGAGCCCAGGAGCTT 
bO 1 0 1 ObA 1 b 1 bOTbOTGCACCCGCTCCAGGATGCTCTCCT 
CGTGCAGGAAGTGAACTTCATGCTTTGTGGGGTGCACAT 


3097 




GGAGCGGGTGCAGCAGC 


3098 




GCTGCTGCACCCGCTCC 1 


3099 | 


Non-polyposis 

UUIUJ tJUldl Udfjucr 

His329Pro 


UUAUAAAGUATGAAGTTCACTTCCTGCACGAGGAGAGCATCC 
1 ubAbL-ubb 1 bOAbOAbOAOA 1 ObAbAbOAAbOTOCTGGGC 

TCCAATTCCTCCAGGATGTACTTCACCCAGGTCAGGGC 


3100 


CAC-CCC 


GCCCTGACCTGGGTGAAGTACATCCTGGAGGAATTGGAGCC 
CAGGAGCTTGCTCTCGATGTGCTGCTGCACCCGCTCCAGGA 
TGCTCTCCTCGTGCAGGAAGTGAACTTCATGCTTTGTGG 


3101 




GCAGCAGCACATCGAGA 


3102 




TCTCGATGTGCTGCTGC 


3103 
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CRnical Phenotype& 
Mutation 


Correcting Oligos 


SEQ ID 

NO; 


Non-polyposis 1 
colorectal cancer 
Val384Asp 
GTT-GAT 


CAAGTCTGACCTCGTCTTCTACTTCTGGAAGTAGTGATAAGGT 
CTATGCCCACCAGATGGTTCGTACAGATTCCCGGGAACAGAA 
GCTTGATGCAI 1 1 CTGCAGCCTCTGAGCAAACCCCT 


3104 


AGGGGTTTGCTCAGAGGCTGCAGAAATGCATCAAGCTTCTGT 
TCCCGGGAATCTGTACGAACCATCTGGTGGGCATAGACCTTA 
TCACTACTTCCAGAAGTAGAAGACGAGGTCAGACTTG 


3105 




CCAGATGGTTCGTACAG 


3106 


CTGTACGAACCATCTGG 


3107 


Non-polyposis 
colorectal cancer 
Ala441Thr 
GCT-ACT 


AGTGGCAGGGCTAGGCAGCAAGATGAGGAGATGCTTGAACT 

CCCAGCCCCTGCTGAAGTGGCTGCCAAAAATCAGAGCTTGGA 

GGGGGATACAACAAAGGGGACTTCAGAAATGTCAGAGA 


3108 


TCTCTGACATTTCTGAAGTCCCCTTTGTTGTATCCCCCTCCAA 
GCTCTGAI 1 1 1 1 GGCAGCCACTTCAGCAGGGGCTGGGAGTTC 
AAGCATCTCCTCATCTTGCTGCCTAGCCCTGCCACT 


3109 


CTGAAGTGGCTGCCAAA 


3110 


TTTGGCAGCCACTTCAG 


3111 


Non-polyposis 
colorectal cancer 
Arg487Term 
CGA-TGA 


CTTCATTGCAGAAAGAGACATCGGGAAGATTCTGATGTGGAA 
ATGGTGGAAGATGATTCCCGAAAGGAAATGACTGCAGCTTGT 
ACCCCCCGGAGAAGGATCATTAACCTCACTAGTGTTT 


3112 


AAACACTAGTGAGGTTAATGATCCTTCTCCGGGGGGTACAAG 
CTGCAGTCATTTCCTTTCGGGAATCATCTTCCACCATTTCCAC 
ATCAGAATCTTCCCGATGTCTCTTTCTGCAATGAAG 


3113 




ATGATTCCCGAAAGGAA 


3114 


TTCCTTTCGGGAATCAT 


3115 


Non-polyposis 
colorectal cancer 
Ala492Thr 
GCA-ACA 


AGACATCGGGAAGATTCTGATGTGGAAATGGTGGAAGATGAT 
TCCCGAAAGGAAATGACTGCAGCTTGTACCCCCCGGAGAAG 
GATCATTAACCTCACTAGTG 1 1 1 1 GAGTCTCCAGGAAG 


3116 


CTTCCTGGAGACTCAAAACACTAGTGAGGTTAATGATCCTTCT 
CCGGGGGGTACAAGCTGCAGTCATTTCCTTTCGGGAATCATC 
TTCCACCATTTCCACATCAGAATCTTCCCGATGTCT 


3117 


AAATGACTGCAGCTTGT 


3118 


ACAAGCTGCAGTCATTT 


3119 


Non-polyposis 
colorectal cancer 
Val506Ala 


CCCGAAAGGAAATGACTGCAGCTTGTACCCCCCGGAGAAGG 
ATCATTAACCTCACTAGTG 1 1 1 1 GAGTCTCCAGGAAGAAATTA 
ATGAGCAGGGACATGAGGGTACGTAAACGCTGTGGCC 


3120 


GTT-GCT 


GGCCACAGCGTTTACGTACCCTCATGTCCCTGCTCATTAATTT 
CTTCCTGGAGACTCAAAACACTAGTGAGGTTAATGATCCTTCT 
CCGGGGGGTACAAGCTGCAGTCATTTCCTTTCGGG 


3121 


CACIAGIGTI 1 1 GAG I C 


3122 


GACTCAAAACACTAGTG 


3123 


Non-polyposis 
colorectal cancer 
Gln542Leu 


GGGAGATGTTGCATAACCACTCCTTCGTGGGCTGTGTGAATC 
CTCAGTGGGCCTTGGCACAGCATCAAACCAAGTTATACCTTC 
TCAACACCACCAAGCTTAGGTAAATCAGCTGAGTGTG 


3124 



CAG-CTG 
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witi 11 veil rticiiuiypc <x 

Mutation 


Correcting Oligos 


NO; 




CACACTCAGCTGATTTACCTAAGCTTGGTGGTGTTGAGAAGG 

TATA A 1 fPAT'n/> ATP^TOTOO/^ A A PPOOO A ^>TP A OP A TTA 

IAIAAGI IGGI 1 1 GATGCTGTGCCAAGGCCCACTGAGGATTC 
ACACAGCCCACGAAGGAGTGGTTATGCAACATCTCCC 


3125 


CTTGGCACAGCATCAAA 


3126 


TTTGATGCTGTGCCAAG 


3127 


Non-polyposis 
colorectal cancer 
Leu549Pro 
CTT-CCT 


CCTTCGTGGGCTGTGTGAATCCTCAGTGGGCCTTGGCACAG 

OA 1 OAAAOOAAo 1 1 A 1 AUU M 0 1 UAAOAUOALrUAAvjO 1 1 AoCj 1 

AAATCAGCTGAGTGTGTGAACAAGCAGAGCTACTACA 


3128 


TGTAGTAGCTCTGCTTGTTCACACACTCAGCTGATTTACCTAA 
GG 1 1 GG 1 GG 1 G M GAGAAGGTATAACTTGG 1 1 1 GATGCTGTG 
CCAAGGCCCACTGAGGATTCACACAGCCCACGAAGG 


3129 


GTTATACCTTCTCAACA 


3130 


TPTTP A P A A P PT A T A A f~\ 

TGTTGAGAAGGTATAAC 


3131 


Non-polyposis 
coioreciai cancer 
Asn551Thr 
AAC-ACC 


TGGGCTGTGTGAATCCTCAGTGGGCCTTGGCACAGCATCAAA 

a Ai°TTATAr k r k TTr'TP a a^ Ar*o app a appttappta a atpap 
UUAAo 1 1 A 1 AOU II U 1 UAAUAUUAUUAAoU 1 1 AUo 1 AAA 1 UAo 

CTGAGTGTGTGAACAAGCAGAGCTACTACAACAATG 


3132 


CATTGTTGTAGTAGCTCTGCTTGTTCACACACTCAGCTGATTT 

A AAT A A AATTPATA A TATTA A A A AAT A T A A /"*'r T/*>/*>' l'"T 1 "/^ A T/~* 

ACCTAAGCTTGGTGGTGTTGAGAAGGTATAACTTGG 1 1 1 GATG 
CTGTGCCAAGGCCCACTGAGGATTCACACAGCCCA 


3133 


CCTTCTCAACACCACCA 


3134 


TGGTGGTGTTGAGAAGG 


3135 


Non-polyposis 
colorectal cancer 
Gln562Term 
CAG-TAG 


AlCiAAl lUACiUI 1 1 IUUITAAAGTCACTTCAI 1 1 MAI 1 1 IUAO 
TGAAGAACTGTTCTACCAGATACTCATTTATGA 1 1 1 IGCCAATT 
TTGGTGTTCTCAGGTTATCGGTAAGTTTAGATC 


3136 


GATCTAAACTTACCGATAACCTGAGAACACCAAAATTGGCAAA 

ATP A"T* A A ATP A /-»T A T/^T/^ /">T A /""^ A A /*> A AtTATTA A **\Ti»> AAA AT A 

ATCATAAATGAGTATCTGGTAGAACAGTTCTTCAGTGAAAATA 
AAAATGAAGTGAC 1 1 1 AAGGAAAAGCTGAATTCAT 


3137 


TGTTCTACCAGATACTC 


3138 


A ^XT A T^T^% /^T A /"N A A A 

GAGTATCTGGTAGAACA 


3139 


Non-polyposis 
coiorecidi cancer 
He565Phe 
ATT-TTT 


GC 1 1 II CCTTAAAGTCACTTCA 1 1 II 1 A 1 1 1 1 CAGTGAAGAACT 

OTTPTAPPAPATAPTPATTTATPATTTTPPPA ATTTTPPTPTTP 

bl lol AOLrAUA 1 AO 1 OA 1 1 1 A 1 (jA MM oOUAA MM bb Ibl lU 

TCAGG™TCGGTAAGTTTAGATCCI 1 MCACT 


3140 


AGTGAAAAGGATCTAAACTTACCGATAACCTGAGAACACCAAA 

A TTPP^ A A A A TO a t AAA TP A PT A TPTPPT A A A A f~* k l TA't'TA A 

A1TGGCAAAATCATAAATGAGTATCTGGTAGAACAGTTCTTCA 
CTGAAAATAAAAATGAAGTGACTTTAAGGAAAAGC 


3141 


AGAIACICAI 1 IAIGAI 


3142 


ATCATAAAIGAGTATCT 


3143 


Non-polyposis 
colorectal cancer 
Leu574Pro 
CTC-CCC 


1 I 1 1 LAG 1 GAAGAAC 1 G 1 1 U 1 AOOAgA 1 AO 1 UA 1 1 IAIGAI 1 1 1 
GCCAAI 1 1 1 GGTGTTCTCAGGTTATCGGTAAGTTTAGATCCTT 
TTCACTTCTGAAATTTCAACTGATCGTTTCTGAA 


3144 


TTCAGAAACGATCAGTTGAAATTTCAGAAGTGAAAAGGATCTA 
AACTTACCGATAACCTGAGAACACCAAAATTGGCAAAATCATA 
AATGAGTATCTGGTAGAACAGTTCTTCACTGAAAA 


3145 


TGGTGTTCTCAGGTTAT 


3146 
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CBnicalPhenotype& 
Mutation 


Correcting Oligos 


i sEtii 1 

NO: 




ATAACCTGAGAACACCA 


3147 


Non-potyposis 
colorectal cancer 
Leu582Val 
CTC-GTC 


TGGATGCTCCGTTAAAGCTTGCTCCTTCATGTTCTTGCTTCTT 
CCTAGGAGCCAGCACCGCTCTTTGACCTTGCCATGCTTGCCT 
TAGATAGTCCAGAGAGTGGCTGGACAGAGGAAGATG 


3148 


CATCTTCCTCTGTCCAGCCACTCTCTGGACTATCTAAGGCAA 
GCATGGCAAGGTCAAAGAGCGGTGCTGGCTCCTAGGAAGAA 
GCAAGAACATGAAGGAGCAAGCTTTAACGGAGCATCCA 


3149 


CAGCACCGCTCTTTGAC 


3150 


GTCAAAGAGCGGTGCTG 


3151 


Non-polyposis 
colorectal cancer 
Leu607His 
CTT-CAT 


TGCTTGCCTTAGATAGTCCAGAGAGTGGCTGGACAGAGGAAG 
ATGGTCCCAAAGAAGGACTTGCTGAATACATTGTTGAGTTTCT 
GAAGAAGAAGGCTGAGATGCTTGCAGACTATTTCTC 


3152 


GAGAAATAGTCTGCAAGCATCTCAGCCTTCTTCTTCAGAAACT 
CAACAATGTATTCAGCAAGTCCTTCTTTGGGACCATCTTCCTC 
TGTCCAGCCACTCTCTGGACTATCTAAGGCAAGCA 


3153 


AGAAGGACTTGCTGAAT 


3154 


ATTCAGCAAGTCCTTCT 


3155 


Non-polyposis 
colorectal cancer 
Lys618Term 
AAG-TAG 


ACAGAGGAAGATGGTCCCAAAGAAGGACTTGCTGAATACATT 
GTTGAG 1 1 I CTGAAGAAGAAGGCTGAGATGCTTGCAGACTAT 
TTCTCTTTGGAAATTGATGAGGTGTGACAGCCATTCT 


3156 


AGAATGGCTGTCACACCTCATCAATTTCCAAAGAGAAATAGTC 
TGCAAGCATCTCAGCCTTCTTCTTCAGAAArTrAAPAATnTAT 

TCAGCAAGTCCTTCTTTGGGACCATCTTCCTCTGT 


3157 


TGAAGAAGAAGGCTGAG 


3158 


w 1 wrAVJwO 1 t O 11011 vn 




Non-polyposis 

nniorprtel ranrpr 

Lys618Thr 

AAG-ACG 


CAGAGGAAGATGGTCCCAAAGAAGGACTTGCTGAATACATTG 

TTH A ftTTTPTn A A HA A ft A A ftftPTft A fiATftPTT/^P hfZh PTATTT 

CTCI 1 1 GGAAATTGATGAGGTGTGACAGCCATTCTT 


3160 


AAGAATGGCTGTCACACCTCATCAATTTCCAAAGAGAAATAGT 
CTGCAAGCATCTCAGCCTTCTTCTTCAGAAACTCAACAATGTA 
TTCAGCAAGTCCTTCTTTGGGACCATCTTCCTCTG 


3161 


GAAGAAGAAGGCTGAGA 


3162 


TCTCAGCCTTCTTCTTC 




Non-polyposis 
colorectal cancer 
Arg659Leu 
CGA-CTA 


TACCCCTTCTGATTGACAACTATGTGCCCCCTTTGGAGGGAC 

TGCCTATCTTCATTCTTCGACTAGCCACTGAGGTCAGTGATCA 

AGCAGATACTAAGCATTTCGGTACATGCATGTGTGC 


3164 


GCACACATGCATGTACCGAAATGCTTAGTATCTGCTTGATCAC 
TGACCTCAGTGGCTAGTCGAAGAATGAAGATAGGCAGTCCCT 
CCAAAGGGGGCACATAGTTGTCAATCAGAAGGGGTA 


3165 


CATTCTTCGACTAGCCA 


3166 


TGGnTAGTmAAGAATR 


3167 
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Cfinicaf Phenotype & 


Correcting Ollgos 




Mutation 


NCR 


Non-polyposis 
colorectal cancer 
Arg659Pro 
CGA-CCA 


TACCCCTTCTGATTGACAACTATGTGCCCCC 1 1 1 UGAGGGAC 

TGCCTATCTTCATTCTTCGACTAGCCACTGAGGTCAGTGATCA 

AGCAGATACTAAGCATTTCGGTACATGCATGTGTGC 


3168 


GCACACATGCATGTACCGAAATGCTTAGTATCTGCTTGATCAC 
TGACCTCAGTGGCTAGTCGAAGAATGAAGATAGGCAGTCCCT 
CCAAAGGGGGCACATAGTTGTCAATCAGAAGGGGTA 


3169 


CATTCTTCGACTAGCCA 


3170 


TGGCTAGTCGAAGAATG 


3171 


Non-polyposis 
colorectal cancer 
Arg659Term 
CGA-TGA 


TTACCCCTTCTGATTGACAACTATGTGCCCCC I"l 1 GGAGGGA 
CTGCCTATCTTCATTCTTCGACTAGCCACTGAGGTCAGTGATC 
AAGCAGATACTAAGCA 1 1 1 CGGTACATGCATGTGTG 


3172 


cacacatgcatgtaccgaaatgctogtAtctgcttgatcact 

GACCTCAGTGGCTAGTCGAAGAATGAAGATAGGCAGTCCCTC 
CAAAGGGGGCACATAGTTGTCAATCAGAAGGGGTAA 


3173 


TCATTCTTCGACTAGCC 


3174 


GGCTAGTCGAAGAATGA 


3175 


Non-polyposis 
colorectal cancer 
Ala681Thr 
GCT-ACT 


TTGGACCAGGTGAATTGGGACGAAGAAAAGGAATGTTTTGAA 

A f^r^i^lTf** A /*^T* AAA /*V A A T/~^ ^ /""^T" A TAT T /*>T* A TTAA A -r , /"\/"\/-\/*X A a *~\ 

AGCCTCAGTAAAGMTGCGCTATGTTCTATTCCATCCGGAAG 
CAGTACATATCTGAGGAGTCGACCCTCTCAGGCCAGC 


3176 


GCTGGCCTGAGAGGGTCGACTCCTCAGATATGTACTGCTTCC 
GGATGGAATAGAACATAGCGCATTCTTTACTGAGGCTTTCAAA 
ACATTCCTTTTCTTCGTCCCAATTCACCTGGTCCAA 


3177 


AAGAATGCGCTATGTTC 


3178 


GAACATAGCGCATTCTT 


3179 


Non-polyposis 
colorectal cancer 
Trp712Term 
TGG-TAG 


AGGCTTATGACATCTAA7GIGI 1 1 1 CCAGAGTGAAGTGCCTGG 

CTCCATTCCAAACTCCTGGAAGTGGACTGTGGAACACATTGT 

CTATAAAGCCTTGCGCTCACACATTCTGCCTCCTAA 


3180 


TTAGGAGGCAGAATGTGTGAGCGCAAGGCTTTATAGACAATG 
TGTTCCACAGTCCACTTCCAGGAGTTTGGAATGGAGCCAGGC 
ACTTCACTCTGGAAAACACATTAGATGTCATAAGCCT 


3181 


AAACTCCTGGAAGTGGA 


3182 


TCCACTTCCAGGAG 1 1 1 


3183 


Non-polyposis 
colorectal cancer 
Trp714Term 
TGG-TAG 


ATGACATC 1 AA 1 G 1 G 1 1 1 1 1 CCAGAGTGAAGTGCCTGGCTCCAT 
TCCAAACTCCTGGAAGTGGACTGTGGAACACATTGTCTATAAA 
GCCTTGCGCTCACACATTCTGCCTCCTAAACATTT 


3184 


AAATGTTTAGGAGGCAGAATGTGTGAGCGCAAGGCTTTATAG 
ACAATGTGTTCCACAGTCCACTTCCAGGAGTTTGGAATGGAG 
CCAGGCACTTCACTCTGGAAAACACATTAGATGTCAT 


3185 


CTGGAAGTGGACTGTGG 


3186 


CCACAGTCCACTTCCAG 


3187 


Non-polyposis 
colorectal cancer 
Trp714Term 


TGACATCTAATGTGTTTTCCAGAGTGAAGTGCCTGGCTCCATT 

CCAAACTCCTGGAAGTGGACTGTGGAACACATTGTCTATAAA 

GCCTTGCGCTCACACATTCTGCCTCCTAAACATTTC 


3188 



TGG-TGA 
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Clinicaf Phenotype & 










Correcting Oligos 




&opitj|j!f? 














- 


ill • ■ -ill 






GAAATGTTTAGGAGGCAGAATGTGTGAGCGCAAGGCTTTATA 
GACAATGTGTTCCACAGTCCACTTCCAGGAGTTTGGAATGGA 
GCCAGGCACTTCACTCTGGAAAACACATTAGATGTCA 


3189 


TGGAAGTGGACTGTGGA 


3190 


TCCACAGTCCACTTCCA 


3191 


Non-polyposis 
colorectal cancer 
Val716Met 
GTG-ATG 


ATCTAATGTG 1 1 I I CCAGAGTGAAGTGCCTGGCTCCATTCCAA 
ACTCCTGGAAGTGGACTGTGGAACACATTGTCTATAAAGCCTT 
GCGCTCACACATTCTGCCTCCTAAACATTTCACAG 


3192 


CTGTGAAATGTTTAGGAGGCAGAATGTGTGAGCGCAAGGCTT 
TATAGACMTGTGTTCCACAGTCCACTTCCAGGAGTTTGGAAT 
GGAGCCAGGCACTTCACTCTGGAAAACACATTAGAT 


3193 


AGTGGACTGTGGAACAC 


3194 


GTGTTCCACAGTCCACT 


3195 


Non-polyposis 
colorectal cancer 
Tyr721Term 
TAT-TAA 


GAGTGAAGTGCCTGGCTCCATTCCAAACTCCTGGAAGTGGAC 
TGTGGAACACATTGTCTATAAAGCCTTGCGCTCACACATTCTG 
CCTCCTAAACATTTCACAGAAGATGGAAATATCCTG 


3196 


CAGGATATTTCCATCTTCTGTGAAATGTTTAGGAGGCAGAATG 
TGTGAGCGCAAGGCTTTATAGACAATGTGTTCCACAGTCCAC 
TTCCAGGAGTTTGGAATGGAGCCAGGCACTTCACTC 


3197 


ATTGTCTAIAAAGCCTT 


3198 


AAGGCTTTATAGACAAT 


3199 


Non-polyposis 
colorectal cancer 
Lys751Arg 
AAA-AGA 


CTAAACATTTCACAGAAGATGGAAATATCCTGCAGCTTGCTAA 
CCTGCCTGATCTATACAAAGTC 1 1 1 GAGAGGTGTTAAATATGG 
TTATTTATGCACTGTGGGATGTGTTCTTCTTTCTC 


3200 


GAGAAAGAAGAACACATCCCACAGTGCATAAATAACCATATTT 
AACACCTCTCAAAGACTTTGTATAGATCAGGCAGGTTAGCAAG 
CTGCAGGATATTTCCATCTTCTGTGAAATGTTTAG 


3201 


TCTATACAAAGTCT 


TTG 




3202 


CAAAGACTTTGTATAGA 


3203 


Non-polyposis 
colorectal cancer 
Arg755Trp 
AGG-TGG 


ACAGAAGATGGAAATATCCTGCAGCTTGCTAACCTGCCTGAT 
CTATACAAAGTCTTTGAGAGGTGTTAAATATGGTTATTTATGCA 
CTGTGGGATGTGTTCTTC 1 1 1 CTCTGTATTCCGAT 


3204 


ATCGGAATACAGAGAAAGAAGAACACATCCCACAGTGCATAA 
ATAACCATATTTAACACCTCTCAAAGACTTTGTATAGATCAGG 
CAGGTTAGCAAGCTGCAGGATATTTCCATCTTCTGT 


3205 


TCTTT 


GAGAGGTGTTAA 




3206 


TTAACACCTCTCAAAGA 


3207 



EXAMPLE 18 
Human mismatch repair ■ MSH2 

The human MSH2 gene is homologous to the bacterial mutS gene, which is involved in 
mismatch repair. Mutations in the MSH2 gene have been identified in a variety of cancers, including, for 
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example, ovarian tumors, colorectal cancer, endometrial cancer, uterine cancer. The attached table 
discloses the correcting oligonucleotide base sequences for the MSH2 oligonucleotides of the invention. 

Table 25 

MSH2 Mutations and Genome-Correcting Oligo s 



Clinical Phenotype & 
Mutation 


Correcting Oligcs 


SEQ ID 

NO: 


Non polyposis 
colorectal cancer 
Gln252Term 
CAG-TAG 


TTTTCCACAAAAGACATTTATCAGGACCTCAACCGGTTGTTGA 
AAGGCAAAAAGGGAGAGCAGATGAATAGTGCTGTATTGCCAG 
AAATGGAGAATCAGGTACATGGATTATAAATGTGAA 


3208 


TTCACATTTATAATCCATGTACCTGATTCTCCATTTCTGGCAAT 
ACAGCACTATTCATCTGCTCTCCC 1 1 1 1 1 GCCTTTCAACAACC 
GGTTGAGGTCCTGATAAATGTC 1 1 1 IGTGGAAAA 


3209 


AGGGAGAGCAGATGAAT 


3210 


ATTCATCTGCTCTCCCT 


3211 


Non polyposis 
colorectal cancer 
Gln288Term 
CAG-TAG 


TCATCACTGTCTGCGGTAA 1 CAAG 1 1 1 1 1 AGAAC 1 C 1 TATCAG 

ATi^ ATTPO A A PTTTPr* A A PTTTP A A r>TP A A nTTTTO A OTT 

A 1 bA 1 1 bbAAb 1 1 1 bbAUAb 1 1 1 bAAL 1 bAO 1 Ab 1111 bACTT 
p a Pipp a nrr at atcz a a Ai~mn at attpp a pp a ptp a 

UAVjOO Avj 1 A 1 A 1 bAAA 1 1 boA 1 A 1 1 bbAbUAb 1 OA 


3212 


TRAnTfirTnrAATATrrAATTTrATATArTnnrT^AAnTPAAA 

AGTAGTCAGTTCAAACTGTCCAAAGTTGGAATCATCTGATAAG 
AGTTCTAAAAACTTGATTACCGCAGACAGTGATGA 


OL. I 0 


A Pill fin APA Cl\ 1 I P A A 
AU 1 1 1 bbAOAb 1 I 1 bAA 




TTCAAACTGTCCAAAGT 


3215 


Non polyposis 
colorectal cancer 
Ala305Thr 
GCA-ACA 


MCTTTGGACAGTTTGMCTGACTACTTTTGACTTCAGCCAGT 

AT ATP A A ATTPPATATTrOAPPAr'TPAPAr'PO^TTA AO^TTTT 

A I A 1 bAAA 1 1 bbA 1 A 1 1 bbAbbAb 1 UAbAbbUb 1 lAAOCTTTT 

TPAf^fTTAA A A A A AAA AAA A A A A A A A A A A A A A A APP 
1 UAbb 1 AAAAAAAAAAAAAAAAAAAAAAAAAAAbb 


3216 


Pp I 1 1 1 1 I I I 1 I I 1 } I { 1 1 I 1 1 ri Ti TT 1 APP"IY4AAAAAnfIiTTAAri 

GGCTCTGACTGCTGCAATATCCAATTTCATATACTGGCTGAAG 
TCAAAAGTAGTCAGTTCAAACTGTCCAAAGTT 


OC I I 


TdCl AT ATTrtP AOP A PTP 
1 ooA 1 A II obAbbAb 1 b 


321 o 


GACTGCTGCAATATCCA 


3219 


Non polyposis 
colorectal cancer 
Gly322Asp 
GGC-GAC 


AGCTTGCCAI ICI 1 ICIAI 1 1 1 Al 1 1 1 1 IGI 1 IACTAGGGTTCT 
1 1 oAAbA 1 AUL-AU 1 ouO 1 u 1 UAo 1 0 1 U 1 buU 1 GUU 1 TGO To 
AATAAGTGTAAAACCCCTCAAGGACAAAGACTTGT 


3220 


ACAAGTCTTrGICCI IGAGGGGI 1 1 IACACI IAI 1 CAGCAAGG 
CAGCCAGAGACTGAGAGCCAGTGGTATCTTCAACAGAACCCT 
AGTAAACAAAAAATAAAATAGAAAGAATGGCAAGCT 


3221 


TACCACTGGCTCTCAGT 


3222 


ACTGAGAGCCAGTGGTA 


3223 


Non polyposis 
colorectal cancer 
Ser323Cys 
TCT-TGT 


1 IGCCAI ICI 1 ICIAI 1 1 IAI 1 1 1 1 IGI 1 1 ACTAGGGTTCTGTTG 

AAGATACCACTGGCTCTCAGTCTCTGGCTGCCTTGCTGAATA 

AGTGTAAAACCCCTCAAGGACAAAGACTTGTTAA 


3224 


TTAACAAGTC 1 1 1 G 1 CCTTGAGGGG 1 1 1 1 ACACTTATTCAGCA 

AGGCAGCCAGAGACTGAGAGCCAGTGGTATCTTCAACAGAAC 

CCTAGTAAACAAAAAATAAAATAGAAAGAATGGCAA 


3225 ; 
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CHnicaIPbenotype& 
Mutation 






m V 


Correcting Oligos 






CACTGGCTCTCAGTCTC 


3226 


GAGACTGAGAGCCAGTG 


3227 


Non polyposis 
colorectal cancer 
Arg383Term 
CGA-TGA 


G I GGAAGC 1 1 1 1 G I AGAAGA I GCAGAA 1 1 GAGGCAGAC 1 1 1 A 

rAARAARATTTArTTPRTCRATTrPrAfiATrTTAArrttAPTTR 

CCAAGAAGTTTCAAAGACAAGCAGCAAACTTACAAG 


3228 


CTTGTMGTTTGCTGCTTGTCTTTGAAACTTCTTGGCAAGTCG 
GTTAAGATrTGGRAATrtSArfiAAfiTAAATrTTrTTfiTAAAf^Tr 

TGCCTCAATTCTGCATCTTCTACAAAAGCTTCCAC 


3229 


TACTTCGTCGATTCCCA 


3230 


TGGGAATCGACGAAGTA 


3231 


Non polyposis 
colorectal cancer 
Gln397Term 
CAA-TAA 


CAAGAAGATTTACTTCGTCGATTCCCAGATCTTAACCGACTTG 
CCAAGAAGTTTCAAAGACAAGnAGrAAArTTArAAfiATTriTTA 

CCGACTCTATCAGGGTATAAATCAACTACCTAATG 


3232 


CATTAGGTAGTTGATTTATACCCTGATAGAGTCGGTAACAATC 
TTGTAAGTTTGCTGnTTGTnTTTRAAArTTrTTRfirAARTrr^R 

I i U i rvAw 1 I ! vju i ww i i \j l w I I 1 w/VA/Aw I 1 o I I wVJwrA/AO 1 uwU 

TTAAGATCTGGGAATCGACGAAGTAAATCTTCTTG 


3233 


TTCAAAQACAAPiCAftCA 


3234 


TGCTGCTTGTCTTTGAA 


3235 


Non polyposis 
colorectal cancer 
Arg406Term 
CGA-TGA 


GATCTTAACCGACTTGCCAAGAAGTTTCAAAGACAAGCAGCA 
AArTTArAAnATTmTArr , riArTrTATrAf5f5r5TATAAATrAAr N 

TACCTAATGTTATACAGGCTCTGGAAAAACATGAAG 


3236 


CTTCATGTTTTTCCAGAGCCTGTATMCATTAGGTAGTTGATTT 

r\ 1 nU^U 1 On I nOnu 1 V/V5vJ 1 M/Aw/A/A 1 w 1 1 VJ 1 /A/AVJ 1 1 i Ou 1 Ow 1 1 

GTCTTTGAAACTTCTTGGCAAGTCGGTTAAGATC 

w i v> i 1 i vjnnnv i j w i i wwwn/Vw i i i rvivjr\ I w 


3237 


ATTGTTACCGACTCTAT 


3238 


ATAGAGTCGGTAACAAT 


3239 


Non polyposis . 
colorectal cancer 
Gln419Term 
CAG-TAG 


GCAAACTTACAAGATTGTTACCGACTCTATCAGGGTATAAATC 
AAnTAnrTAATRTTATAflAnf?rTrTRr5AAAAArATf?AAnnTAA 

CAAGTGAI 1 1 IGI 1 1 1 1 1 IGI 1 1 ICCTTCAACTCA 


3240 


TGAGTTGAAGGAAAACAAAAAAACAAAATCACTTGTTACCTTC 
ATGI I 1 IM nnARARnrTGTATAAnATTARRTARTTRATTTATAr 

n i u i ( I M ww/AwTAwww i I r\ i /vr\w/\ i i a\ww i /\w I I \Jr\ I I Inl no 

CCTGATAGAGTCGGTAACAATCTTGTAAGTTTGC 


3241 


atg™tacaggctctg 


3242 


CAGAGCCTGTATAACAT 


3243 


Non polyposis 
colorectal Cancer 
Gln429Term 
CAG-TAG 


TATTCTGTAAM 1 GAGA 1 C 1 1 1 1 IAI 1 IGI 1 IGI 1 1 1 AC 1 AC 1 1 1 

ci 1 1 iaggaamcaccagam™ttgttggcagtttttgtga 

CTCCTCTTACTGATCTTCGTTCTGACTTCTCCA 


3244 


TGGAGAAGTCAGAACGAAGATCAGTAAGAGGAGTCACAAAAA 
CTGCCAACAATAATTTCTGGTG 1 1 1 1 CCTAAAAGAAAGTAGTA 
AAACAAACAAATAAAAAGATCTCA 1 1 1 IACAGAATA 


3245 


GAAAACACCAGAAATTA 


3246 


IAAI 1 ICIGGIGI 1 1 IC 


3247 
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CRnical Phenotype & 
Mutation 


■ 

Correcting OJigos 


SEQ ID 

NO: 


Non polyposis 
colorectal cancer 
Leu458Term 
TTA-TGA 


CTCCTCTTACTGATCTTCGTTCTGACTTCTCCAAG 1 1 ICAGGA 
AATGATAGAAACAACTTTAGATATGGATCAGGTATGCAATATA 
CTTTTTAATTTAAGCAG7 AG 1 IAI 1 1 1 IAAAAAGC 


3248 


GCI 1 1 1 lAAAAATAACTACTGCTTAAATTAAAAAGTATATTGCA 

TACCTGATCCATATCTAAAGTTGTTTCTATCATTTCCTGAAACT 

TGGAGAAGTCAGAACGAAGATCAGTAAGAGGAG 


3249 


AACAACTTTAGATATGG 


3250 


CCATATCTAAAGTTGTT 


3251 


Non polyposis 
colorectal cancer 
Gln518Term 
CAG-TAG 


TTTCTTCTTGATTATCAAGGCTTGGACCCTGGCAAACAGATTA 
MCTGGATTCCAGTGCACAGTTTGGATATTACTTTCGTGTAAC 
CTGTAAGGAAGAAAAAGTCCTTCGTAACAATAAAA 


3252 


TTTTATTGTTACGMGGACTTTTTCTTCCTTACAGGTTACACGA 

MGTMTATCCAAACTGTGCACTGGAATCCAGTTTAATCTGTT 

TGCCAGGGTCCAAGCCTTGATAATCAAGAAGAAA 


3253 


CCAGTGCACAGTTTGGA 


3254 


TCCAAACTGTGCACTGG 


3255 


Non polyposis 
uoiorectai cancer 
Arg524Pro 
CGT-CCT 


bO 1 1 bbALOL 1 bbCAAACAbA 1 1 AAAO 1 GGA1 1 UCAGTGCAC 
Avj I I I (jvjA 1 A 1 1 AL. 1 1 1 Ub 1 b 1 AAUU 1 b 1 AAbuAAoAAAAAGT 
CCTTCGTAACAATAAAAAC 1 1 1 AGTACTGTAGATAT 


3256 


ATATCTACAGTACTAAAG1 1 1 1 IAI IGI 1 ACGAAGGAC 1 1 1 1 IC 
1 ruu 1 T AOAGGTTACACGAAAGTAATATCCAAACTGTGCACTG 
GAATCCAGTTTAATCTGTTTGCCAGGGTCCAAGC 


3257 


TTACTTTCGTGTAACCT 


3258 


AGGTTACACGAAAGTAA 


3259 


Non polyposis 

Glu562Val 
GAG-GTG 


1 IAAIAI 1 1 1 IAAIAAAACTGI IAI 1 ICGAI 1 1 GCAGCAAATTGA 

PTTPTTTAAATf^AAnAfiTATAPPA AAA ATA A A APAPA ATATPA A 
wl IUI 1 1 nnn 1 Or\nUMo 1 A 1 AOOAAAAA 1 AAAAb AbAA I A 1 bAA 

GAAGCCCAGGATGCCATTGTTAAAGAAATTGT 


3260 


ACMTTTCTTTAACAATGGCATCCTGGGCTTCTTCATATTCTGT 
TTTATTTTTGGTATACTCTTCATTTAAAGAAGTCAATTTGnTGn 
AAATCGAAATAACAG 1 1 1 1 ATTAAAAATATTAA 


3261 


AAATGAAGAGTATACCA 


3262 


TGGTATACTCTTCATTT 




Glioma 
biuoou I erm 
GAA-TAA 


AATGAAGAGTATACCAAAAATAAAACAGAATATGAAGAAGCCC 

AGGATGCCATTGTTAAAGAAATTGTCAATATTTCTTCAGGTAAA 

CTTAATAGAACTAATAATGTTCTGAATGTCACCT 


3264 


AGGTGACATTCAGMCATTATTAGTTCTATTAAGTTTACCTGAA 
GAAATATTGACAATTTCTTTAACAATGGCATCCTGGGCTTCTT 
CATATTCTG 1 1 1 IAI 1 1 1 1 GGTATACTCTTCATT 


3265 


TTGTTAAAGAAATTGTC 


3266 


GACAATTTCTTTAACAA 


3267 


Non polyposis 
colorectal cancer 
Gln601Tftrm 


IGI 1 1 1 IAI 1 1 1 1 ATACAGGCTATGTAGAACCAATGCAGACACT 
CAATGATGTGTTAGCTCAGCTAGATGCTGTTGTCAGCTTTGCT 
CACGTGTCAAATGGAGCACCTGTTCCATATGTAC 


3268 



CAG-TAG 



WO 01/73002 



-224- 



PCT/US01/09761 



CHnical Phenotype & 
Mutation 


Correcting Oligos 


MO; 




GTACATATGGAACAGGTGCTCCATTTGACACGTGAGCAAAGC 
TGACAACAGCATCTARPT(5Af^rTAAPAPATr > ATTr2ArTrTr^m 

CATTGGTTCTACATAGCCTGTATAAAAATAAAAACA 


3269 




TGTTAGCTCAGCTAGAT 


3270 




ATPTAfiPTfSAftPTAAPA 


3271 


Nnn nnlvnn^iQ 

OUlUlcULdl UdllLftil 

Tyr619Term 


A PTP A PT A P2 A Tf^mYyi '! I' % TP A PfTTTrPTP A PPTPTO A a at 

muu ! UMbU 1 MbA 1 bu 1 U 1 1 U 1 UAUU 1 1 1 bl> I UAUb 1 GTCAAAT 
Htn Ann APPTPTTPP ATAT/^t Ann a mm a r>r*r* atttta^ a aa a a 

U^ALjUAUU loll UOA 1 ATb 1 AUGACCAGCCA MM GGAGAAA 
GGACAAGGAAGAATTATATTAAAAGCATCCAGGCAT 


3272 


TAT-TAG 


ATGCCTGGATGC 1 1 1 TAATATAATTCTTCCTTGTCCTTTCTCCA 

AA ATCifiPTftftTPPrrAP ATATfSPi A AP APSfTTY^PTPP atttp a m a 
mtym 1 vjvjw I v-JVj i UO l nOn 1 M 1 ObnnUnbb 1 bU 1 OL/A 1 1 1 oAOA 

CGTGAGCAAAGCTGACAACAGCATCTAGCTGAGCT 


3273 




GTTCCATAIGTACGACC 


3274 




RRTPnTAPATATHnAAP 

v-JVJ 1 I MOM 1 M 1 ubnnu 


3275 


Non nnlvnn^ic 

colorectal cancer 
Arg621Term 


P APiPTAP ATf^PTfVrTPTP A n.n i i i pptp A pptptp a a atppa 
wnb^ ! mom I Ibl Ibl UAOU 1 1 1 ou 1 UAUo 1 o 1 UAAATGGA 

GCACCTGTTCCATATGTACGAPP Aft PP ATTTTdn A ft A A a ft ft a 
CAAGGAAGAATTATATTAAAAGCATCCAGGCATGCTT 


3276 


CGA-TGA 


MGCATGCCTGGATGCTTTTAATATAATTCTTCCTTGTCCTTTC 
TCnAAAATftRnTf^r5TPftTAPATATr2r5AAPAr2r > TPr > TPPATTT 

GACACGTGAGCAAAGCTGACAACAGCATCTAGCTG 


3277 




CATATGTACGACCAGCC 


3278 




ftftPTftftTPfTTAPATATP 
oou I oo 1 1 MOA 1 A 1 \j 


3279 


colorectal cancer 
Pro622Leu 


T A(^ATdCTdTTnTn An.ni~TTnnTn Ann"rn-rn a a atpoapp am 
i nbn I bu I o I i 1 UMbb 1 1 1 1 UAUb 1 o 1 UAAA 1 GGAGCAC 

CTGTTPPATATftTAPftAPPAftPPATTTTftnAr^AAAPPAPA AM 
o i \j i i oun ini vj 1 nUOaULrnuL'un lilt bbnbnnnbbnbAAb 

GAAGAATTATATTAAAAGCATCCAGGCATGCTTGTGT 


3280 


CCA-CTA 


ACACAAGCATGCCTGGATGCTTTTAATATAATrCTTCCTTGTC 

01 1 1 nTnnAAAATnPPTRr5TP/^TAPATAT^^AAr > Ar , r % T/^r x Tr' 

CATTTGACACGTGAGCAAAGCTGACAACAGCATCTA 


3281 




TGTACGACCAGCCATTT 


3282 




AAATftftPTCiftTPftTAPA 
MMM 1 uuO 1 \J\J 1 L/O 1 MUM 


3283 


Non nolvnosta 
Ala636Pro 


nPTftTTPPATATftTAPftAPPAftPPATTTTPr > Ar k AA Ann An a a' " 
ibi i ourt inioi MboMbbMbbbM 1 1 II ooAoAAAooAUAA 

f^Pl A Ad A ATTATATT A A A AMM ATPP A Pr>r> ATAPTTPTnTTP a a 

oomAUAA l IAIAI 1 AAAAbUAl UUAGbCATGCTTGTGTTGAAG 
TTCMGATGAMTTGCATTTATTCCTAATGACGTAT 


3284 


GCA-CCA 


ATACGTCATTAGGMTAMTGCMTTTCATCTTGAACTTCAACA 
CAAGCATGnnTfinATnnTTTTAATATAATTPTTPPTTnTPPTTT 

unnvjun I I \j\Dr\ i 1 1 1 1 MM 1 M 1 MM 1 1 V-r 1 1 1 1 O 1 Ub 1 1 1 

CTCCAAAATGGCTGGTCGTACATATGGAACAGG 


3285 




TATTAAAAGCATCCAGG 


3286 




PPTf^ftATY^PTITTA ATA 1 
UVy 1 bOA I OU Mil MA 1 A 


•o /"i n —r 

3287 


Non Dolvoosis 
colorectal cancer 
His639Arg 


ATGTAPGAPnAftPPATTTTftftAftAAAftftAPAAnriAAPAATTA 

mi vj i nuvjnuonVJUun 1 1 1 1 OOMOMMMooML/MMooAAoAA 1 I A 

TATTAAAAGCATCCAGGCATGCTTGTGTTGAAGTTCAAGATGA 
AATTGCATTTATTCCTAATGACGTATACTTTGAAAA 




CAT-CGT 


1 1 1 ICAAAGTATACGTCATTAGGAATAAATGCAATTTCATCTTG 
AACTTCAACACAAGCATGCCTGGATGCI 1 1' 1 AATATAATTCTTC 
CTTGTCCTTTCTCCAAAATGGCTGGTCGTACAT 


3289 




ATCCAGGCATGCTTGTG 


3290 



WO 01/73002 



-225- 



PCT/US01/09761 



CRnicai Phenotype& 
Mutation 


Correcting GJtgos 


Unit 

lliiil 




GACAAGGATGCCTGGAT 


3291 


Non polyposis 
coioreciai cancer 
His639Tyr 
CAT-TAT 


1 A 1 U 1 AUUAUUAUUUA 111) (iGAGAAAGGACAAGGAAGAA I T 

AT ATT A A A A A TPP A ATPPTTr'T/^TTP A APTT a a a />atp 

A I A 1 1 AAAAoUA 1 UUAbbUA 1 1 1 (j 1 o 1 1 oAAvjj 1 1 UAAGATG 

AMTTGCATTTATTCCTMTGACGTATACTTTGAAA 


3292 


mC/W\GTATACGTCATTAGGAATAAATGCAATTTCATCTTGA 

A /-» 1 1 rN A A^AOA AAAAT/^^OT/^OAT/^ATTTTfi ATAT A at i ai I 

AO 1 1 OAAUAGAAGGATGCGTGGATGC 1 1 1 TAATATAATTCTTC 
CTTGTCCI 1 1 CTCCAAAATGGCTGGTCGTACATA 


3293 


CATCCAGGCATGCTTGT 


3294 


AAA Ar*AATAA/>TAA ATA 

ACAAGCATGCCTGGATG 


3295 


Non polyposis 
colorectal cancer 
Glu647Lys 
GAA-AAA 


AAAGGACAAGGAAGAATTATATTAAAAGCATCCAGGCATGCTT 
GTGTTGAAGTTCAAGATGAAATTGCATTTATTCCTAATGACGT 
ATACI 1 1 GAAAAAGATAAACAGATGTTCCACATCA 


3296 


TGATGTGGAACATCTGI 1 IAICI 1 1 1 1 CAAAG 1 A TACGTCATTA 

OO A ATA A AT^f 1 A A 1 1 1 AATA 1 1 O A A ATTO A A O A O A A /—»/—* AT/^AA 

bUAA 1 AAA 1 bUAA 1 1 1 CA 1 CTTGAACTTCAACACAAGCATGCC 
TGGATGC 1 1 1 lAATATAATTCTTCCTTGTCCTTT 


3297 


TTCAAGATGAAATTGCA i 


3298 


TGCAAl 1 ICATCTTGAA 


3299 


Non polyposis 
colorectal cancer 
Tyr656Term 
TAC-TAG 


ATCCAGGCATGCTTGTGTTGAAGTTCAAGATGAAATTGCATTT 

A 1 1 OOTA A TO A APT ATAAI 1 1 A AAAAAAATAAAAAA a TO 1 1 f\r\ A 

A 1 1 UU 1 AA 1 bAUG 1 A 1 At* 1 1 1 GAAAAAGATAAACAGATGTTCCA 
CATCATTACTGGTAAAAAACCTGG 1 1 1 1 IGGGCT 


3300 


AGCCCAAAAACCAGGTTTTTTACCAGTAATGATGTGGAACATC 
TGTTTATC 1 1 1 1 1 CAAAGTATACGTCATTAGGAATAMTGCAAT 
TTCATCTTGAACTTCAACACAAGCATGCCTGGAT 


3301 


GACGTATACTTTGAAAA 


3302 


1 1 1 1 /"N A A A ATATA AATA 

MM CAAAGTATACGTC 


3303 


Non polyposis 
colorectal cancer 
Gly674Asp 
GGT-GAT 


UAAAbAAUl 1 IAAAAIUI lb<JI 1 1 CTGATATAA 1 1 IGI 1 1 IGIA 
GGCCCCAATATGGGAGGTAAATCAACATATATTCGACAAACT 
GGGGTGATAGTACTCATGGCCCAAATTGGGTGTTT 


3304 


AAACACCCAATTTGGGCCATGAGTACTATCACCCCAGTTTGTC 
GAATATATGTTGATTTACCTCCCATATTGGGGCCTACAAAACA 
AATTATATCAGAAAGCAAGA 1 1 1 IAAACTTCTTTC 


3305 


TATGGGAGGTAAATCAA 


3306 


TTGATTTACCTCCCATA 


3307 


Non polyposis 
colorectal cancer 
Arg680Term 
CGA-TGA 


MUUM IU TGATATAAl MUM 1 1 GTAGGCCCCAATATGGGAG 

OTA A ATO A A O ATATATTAA A O A A A /~*T/~ 'z" 1 /— ' f~*°~T r** ATA OTA OTO AT 

b 1 AAA 1 L.AAUA 1 A 1 A l TCGACAAACTGGGGTGATAGTACTCAT 
GGCCCAAATTGGGTGTTTTGTGCCATGTGAGTCAG 


3308 


CTGACTCACATGGCACAAAACACCCAATTTGGGCCATGAGTA 
CTATCACCCCAGTTTGTCGAATATATGTTGATTTACCTCCCAT 
ATTGGGGCCTACAAAACAAATTATATCAGAAAGCAA 


3309 


CATATATTCGACAAACT 


3310 


AGTTTGTCGAATATATG 


3311 



WO 01/73002 



-226- 



PCT/US01/09761 



Clinical PhenotypeA 
Mutation 


Correcting Oltgos 


MA- 


Non polyposis 
coioreciai cancer 
Gly692Arg 
GGG-CGG 


ATGGGAGGTAAATCAACATATATTCGACAAACTGGGGTGATA 

o 1 AO 1 OA 1 ooOOOAAA ! 1 bvjb 1 U 1 1 1 1 U 1 UOOA 1 o 1 bAo 1 OA 

GCAGAAGTGTCCATTGTGGACTGCATCTTAGCCCGAG 


3312 


CTCGGGCTAAGATGCAGTCCACAATGGACACTTCTGCTGACT 
CACATGGCACAAAACACCCAA 1 1 1 GGGCCATGAGTACTATCA 
CCCCAGTTTGTCGAATATATGTTGATTTACCTCCCAT 


3313 


(JCCAAAI IGGGIGI 1 1 1 


3314 


A A A A /"% A A A ' T' -f-- T ' /""V 

AAAACACCCAATTTGGG 


3315 


Non polyposis 
colorectal cancer 
Cys697Arg 
TGT-CGT 


ACATATATTCGACAAACTGGGGTGATAGTACTCATGGCCCAAA 
1 1 bob 1 b 1 1 1 1 b 1 bbbA 1 b 1 bAb 1 UAbUAbAAb 1 b 1 L.UA 1 1 b 
TGGACTGCATCTTAGCCCGAGTAGGGGCTGGTGACA 


3316 


TGTCACCAGCCCCTACTCGGGCTAAGATGCAGTCCACAATGG 
ACACTTCTGCTGACTCACATGGCACAAAACACCCAA 1 1 1 GGG 
CCATGAGTACTATCACCCCAGTTTGTCGAATATATGT 


3317 


TTGTGCCATGTGAGTCA 


3318 


TGACTCACATGGCACAA 


3319 


Non polyposis 
colorectal cancer 
Cys697Phe 
TGT-TTT 


CATATATTCGACAAACTGGGGTGATAGTACTCATGGCCCAAAT 
TGGGTG 1 1 1 1 GTGCCATGTGAGTCAGCAGAAGTGTCCATTGT 
GGACTGCATCTTAGCCCGAGTAGGGGCTGGTGACAG 


3320 


CTGTCACCAGCCCCTACTCGGGCTAAGATGCAGTCCACAATG 

GACACTTCTGCTGACTCACATGGCACAAAACACCCAATTTGG 

GCCATGAGTACTATCACCCCAGTTTGTCGAATATATG 


3321 


TGTGCCATGTGAGTCAG 


3322 


CTGACTCACATGGCACA 


3323 


Non polyposis 
colorectal cancer 
Gln718Term 
CAA-TM 


GAGTCAGCAGAAGTGTCCATTGTGGACTGCATCTTAGCCCGA 
bTAGGGGCTGGTGACAGTCAATTGAAAGGAGTCTCCACGTTC 
ATGGCTGAAATGTTGGAAACTGCTTCTATCCTCAGGT 


3324 


ACCTGAGGATAGAAGCAGTTTCCAACATTTCAGCCATGAACG 

"T"/*^/**N A /"% A ATAATTTA A A T 1 1"^ A ATATA A /*>A A /^/*N/*^/%/^T A r\*T*^"\ A 

TGGAGACTCCI 1 1 CAATTGACTGTCACCAGCCCCTACTCGGG 
CTAAGATGCAGTCCACAATGGACACTTCTGCTGACTC 


3325 


GTGACAGTCAATTGAAA 


3326 


1 1 1 CAATTGACTGTCAC 


3327 


Non polyposis 
colorectal cancer 
Leu811Term 
TTA-TGA 


CCAATCAGATACCAACTGTTAATAATCTACATGTCACAGCACT 
bAUbAU 1 bAAbAbAbL 1 TAALTATGLI 1 1 ATCAbGTbAAGAAA 
GGTATGTACTATTGGAGTACTCTAAATTCAGAACT 


3328 


AGTTCTGAAI 1 1 AGAGTACTCCAATAGTACATACC 1 1 ICTTCAC 

CTGATAAAGCATAGTTAAGGTCTCTTCAGTGGTGAGTGCTGT 

GACATGTAGATTATTAACAGTTGGTATCTGATTGG 


3329 


AGAGACCTTAACTATGC 


3330 


GCATAGTTAAGGTCTCT 


3331 


Non polyposis 
colorectal cancer 
Ala834Thr 


1 ICCCCAAAI 1 1 CTTATAGGTGTCTGTGA1 CAAAG 1 1 1 IGGGA 
TTCATGTTGCAGAGCTTGCTAATTTCCCTAAGCATGTAATAGA 
GTGTGCTAAACAGAAAGCCCTGGAACTTGAGGAGT 


3332 



GCT-ACT 



WO 01/73002 



-227- 



PCT/US01/09761 



Mutation 


Correcting Oiigos 


cc/S in 




ACTCCTCAAGTTCCAGGGCTTTCTGTTTAGCACACTCTATTAC 

ATP/^TTAPPPA A ATTALA A f*f*T/~ > T/~*f° % A AO ATO A A "T~/^~»/~>»^» A A A A 

A 1 bo 1 1 AbbbAAA 1 1 AbCAAbGTOTGGAAGATGAATGCCAAAA 
CTTTGATCACAGACACCTATAAGAAATTTGGGGAA 


3333 


CAGAGCTTGCTAATTTC 


3334 


GAAATTAGCAAGCTCTG 


3335 


Non polyposis 
colorectal cancer 
Gln861Term 
CAA-TAA 


ATAGAGTGTGCTAAACAGAAAGCCCTGGAACTTGAGGAGTTT 

CAGTATATTGGAGAATCGCAAGGATATGATATCATGGAACCAG 

CAGCAAAGAAGTGCTATCTGGAAAGAGAGGTTTGTC 


3336 


GACAAACCTCTCTTTCCAGATAGCACTTCTTTGCTGCTGGTTC 
CATGATATCATATCCTTGCGATTCTCCAATATACTGAAACTCCT 
CAAGTTCCAGGGCTTTCTGI 1 1 AGCACACTCTAT 


3337 


GAGAATCGCAAGGATAT 


3338 


ATATCCTTGCGATTCTC 


3339 


Non polyposis 
colorectal cancer 
Thr905Arg 
ACA-AGA 


A /^N A /*"\ 1 1 /^/ N \"T"/^T , 0 /*~N A A /~S /**\ AAA /"> AAA "T* /"*\ /"> /"~\ /~\ r 1 1 A /"VT"A^ AAA T" 

AGGAGTTCCTGTCCAAGGTGAAACAAATGCCCTTTACTGAAAT 

GTCAGAAGAAAACATCACAATAAAGTTAAAACAGCTAAAAGCT 

GAAGTAATAGCAAAGAATAATAGCTTTGTAAATGA 


3340 


ICAI 1 IACAAAGCIAI IAI ICI 1 IGCIAI IACI ICAGUI 1 1 IAG 
CTGI 1 1 IMCTTTATTGTGATGTTTTCTTCTGACATTTCAGTAA 
AGGGCATTTG 1 1 1 CACCTTGGACAGGAACTCCT 


3341 


AAACATCACAATAAAGT 


3342 


ACTTTATTGTGATGTTT 


3343 



EXAMPLE 19 
Human mismatch repair - MSH6 

The human MSH6 gene is homologous to the bacterial mutS gene, which is involved in 
mismatch repair. Mutations in the MSH6 gene have been identified in a variety of cancers, including 
particularly hereditary nonpolyposis colorectal cancer. The attached table discloses the correcting 
oligonucleotide base sequences for the MSH6 oligonucleotides of the invention. 



Table 26 

MSH6 Mutations and Genome-Correcting Oiigos 



Clinical Phenotype& 


Correcting Oiigos 


SEQID 
HO: 


Non-polyposis 
colorectal cancer 
Ser144lle 


GGAAA TCAG I CCGi G I ICAIGIACAGI IIII I GA I GACAGCCC 
AACAAGGGGCTGGGTTAGCAAAAGGC 1 1 1 1 AAAGCCATATAC 
AGGTAAGAGTCACTACTGCCATGTGTGTGTG 1 1 IGT 


3344 



AGC-ATC 



WO 01/73002 



-228- 



PCT/US01/09761 



;0iinicai Phenotype & 
Mutation 


Correcting Oligos 


. ; SEiH 




ACAMCACACACACATGGCAGTAGTGACTCTTACCTGTATATG 
GCl I I AAAAGCCTTTTGCTAACCCAGCCCCTTGTTGGGCTGT 
CATCAAAAAACTGTACATGAACACGGACTGATTTCC 


3345 


CTGGGTTAGCAAAAGGC 


3346 


GCCTTTTGCTAACCCAG 


3347 


Endometrial cancer 

Ser156Term 

TCA-TGA 


CGTGAGCCTCTGCACCCGGUUUI IAI Itil 1 1 A'l AAATACATTT 
CTTTCTAGGTTCAAAATCAAAGGAAGCCCAGAAGGGAGGTCA 
1 1 1 1 1 ACAGTGCAAAGCCTGAAATACTGAGAGCAAT 


3348 


ATTGCTCTCAGTATTTCAGGCTTTGCACTGTAAAAATGACCTC 
CCTTCTGGGCTTCCTTTGA 1 1 1 1 GAACCTAGAAAGAAATGTAT 
ITATAAACAATAAGGGCCGGGTGCAGAGGCTCACG 


3349 


TTCAAAATCAAAGGAAG 


3350 


CTTCCI 1 IGAI 1 1 IGAA 


3351 


Early onset colorectal 
cancer 

i yi c i*t i ciiii 
TAC-TAG 


TTCCAAAI 1 1 1 GATTTGTTTTTAAATACTCTTTCCTTGCCTGGC 
AGGTAGGCACAACTTACGTAACAGATAAGAGTGAAGAAGATA 

A T/'"> A A ATTA A A r»TA A A /*** A A A /">T A O A /"X/^/"*"!- A A /~\ 

A 1 bAAA 1 1 bAbAb 1 GAAGAGGAAGTACAGCCTAAG 


3352 


CTTAGGCTGTACTTCCTCTTCACTCTCAATTTCATTATCTTCTT 
CACTCTTATCTGTTACGTAAGTTGTGCCTACCTGCCAGGCAA 

f^f^ AAA ^* A /"^T* A TTT A A A A A AAA a a a a i *i i y% a a 

GbAAAGAGTAl 1 1 AAAAACAAATCAAAATTTGGAA 


3353 


ACAACTTACGTAACAGA 


3354 


TCTGTTACGTAAGTTGT 


3355 


Endometrial cancer 
Arg248Term 


GAAGAGGAAGTACAGCCTAAGACACAAGGATCTAGGCGAAGT 

AGCCGCCAAATAAAAAAACGAAGGGTCATATCAGA7TCTGAG 

AblGACATTGGTGGCTCTGATGTGGAATTTAAGCCAG 


3356 


CTGGCTTAAATTCCACATCAGAGCCACCAATGTCACTCTCAGA 

ATCTGATATGACCCTTCGTnTTTTATTTGGCGGCTACTTCGC 

OTAGATCCTTGTGTCTTAGGCTGTACTTCCTCTTC 


3357 


TAAAAAAACGAAGGGTC 


3358 


GACCCTTCGI 1 1 1 1 1 IA 


3359 


Colorectal cancer 
Ser285lle 

Ar^T-ATT 
/AO I r\ I I 


TTAAGCCAGACACTAAGGAGGAAGGAAGCAGTGATGAAATAA 
GCAGTGGAGTGGGGGATAGTGAGAGTGAAGGCCTGAACAGC 

OOT*OT/* N AAA OTTPPTOO AAA /"^O/^O a a a /""n a a -r /~\ /**v-r- /~\ a r-\ 

UU 1 b 1 bAAAbTTGCTCbAAAGCGGAAGAGAATGGTGAC 


3360 


GTCACCATTCTCTTCCGCTTTCGAGCAACTTTGACAGGGCTG 
TTCAGGCCTTCACTCTCACTATCCCCCACTCCACTGCTTATTT 
UM l bAb l bL> 1 1 Ub 1 1 L/U 1 bb 1 1 Ab 1 bTUTGGCTTAA 


3361 


GGGGGATAGTGAGAGTG 


3362 


CACTCTCACTATCCCCC 


3363 


Colorectal cancer 

Gly566Arg 

RfiA-AGA 


GAGGAAGATTCTTC . GGCCATACTCGTGCATATGGTGTGTGC 

TTTGTTGATACTTCACTGGGAMGTTTTTCATAGGTCAGTTTTC 

AGATGATCGCCATTGTTCGAGATTTAGGACTCTAG 


3364 



WO 01/73002 



-229- 



PCT/US01/09761 



' Clinical Phenotyp^| 


: Correcting Oligos 


: : kin* 




CTAGAGTCCTAAATCTCGAACAATGGCGATCATCTGAAAACTG 
ACCTATGAAAAACTTTCiCCAGTGAAGTATCAACAAAGCACACA 
bbA 1 A 1 bOAbbAb 1 ATGbbbAbAAGAATCTTCCTC 


3365 


CTTCACTGGGAAAGTTT 


3366 


AAACTTTCCCAGTGAAG 


3367 


Non-polyposis 
colorectal cancer 

CAG-GAG 


GAATTGGCCCTCTCTGCTCTAGGTGGTTGTGTCTTCTACCTC 
AAAAAATGCCTTATTGATCAGGAGC 1 1 1 1 ATCAATGGCTAATTT 
I oAAvjMA 1 A 1 A 1 I bbb 1 1 bbA 1 1 b 1 bACACAb IbA 


3368 


TGACTGTGTCAGAATCCAAGGGAATATATTCTTCAAAATTAGC 
CATTGATAAMGCTCCTGATCMTMGGCATTTTTTGAGGTAG 
AAbAbAUAAbbAbb rAGAGCAGAGAGGGCCAATTC 


3369 


TTATTGATCAGGAGCTT 


3370 


AAGCTCCTGATCAATAA 


3371 


Endometrial cancer 

Gln731Term 

CAA-TAA 


CCCTTGGATTCTGACACAGTCAGCACTACAAGATCTGGTGCT 
ATCTTCACCAAAGCCTATCAACGAATGGTGCTAGATGCAGTG 

APATTA A APA APTT/^f 1 A/^ A I l"T i-rnyn a at-/^/% a a a» a 

MOM 1 ! MAAUAAU 1 1 bbAbA 1 1 t II U 1 vjAA 1 ooAALrAA 


3372 


TTGTTCCATTCAGAAAAATCTCCAAGTTGTTTAATGTCACTGCA 
TCTAGCACCATTCGTTGATAGGCTTTGGTGAAGATAGCACCA 
bA I b 1 1 b 1 Ab 1 bb 1 bAb 1 bTGTCAGAATCCAAGGG 


3373 


AAGCCTATCAACGAATG 


3374 


CATTCGTTGATAGGCTT 


3375 


Colorectal cancer 
Val800Leu 

Ul 1 Oil 


GCCCCACTCTGTAACCATTATGCTATTAATGATCGTCTAGATG 
CCATAGAAGACCTCATGGTTGTGCCTGACAAAATCTCCGAAG 

TTY2T A ft! A dOTTPTA A AO A A PPTT^O A f"> A t^TT/^ a /-» a 

I I o 1 AOAub 1 1 b 1 AAAbAAbb 1 1 bbAbA 1 UTTGAGA 


3376 


TCTCAAGATCTGGAAGCTTCTTTAGAAGCTCTACAACTTCGGA 
GAI 1 1 IGTCAGGCACAACCATGAGGTCTTCTATGGCATCTAGA 

Pr^ATPATTA ATAP^ ATA ATPPTTA ^Anyi r^~rr*r^r^r*r* 
L.OA 1 bA 1 1 AA 1 AbUA 1 AA 1 bb 1 1 AbAbAb TGbGGC 


3377 I 


ACCTCATGGTTGTGCCT 


3378 


AGGCACAACCATGAGGT 


3379 


Colorectal cancer 
Asp803Gly 


GTAACCATTATGCTATTAATGATCGTCTAGATGCCATAGAAGA 
CCTCATGGTTGTGCCTGACAAAATCTCCGAAGTTGTAGAGCT 

TOT A A AO A APr l TTrr , A^AT/^TT^A^A^^ATAAT^ A /"\ 

l b I AAAbAAbb 1 1 bbAbA 1 bTTGAGAGGCTACTCAG 


3380 


CTGAGTAGCCTCTCAAGATCTGGAAGCTTCTTTAGAAGCTCTA 
CAACTTCGGAGA 1 1 1 1 GTCAGGCACAACCATGAGGTCTTCTAT 
r^r^PATPTAnA rcz atp atta ata^p at a atw^tta n 

uubn l o 1 nUnOun 1 On I i MM 1 noun 1 MM 1 bb 1 1 MO 


3381 


TGTGCCTGACAAAATCT 


3382 


AGATTTTGICAGGCACA 


3383 


Non-polyposis 
colorectal cancer 
Tvr850C Y s 


CTCCCCTGAAGAGTCAGAACCACCCAGACA^vjAGGGCTATAA 

TGTATGMGAAACTACATACAGCAAGAAGAAGATTATTGATTT 

TCTTTCTGCTCTGGAAGGATTCAAAGTAATGTGTAA 


3384 



TAC-TGC 



WO 01/73002 



-230- 



PCT/US01/09761 



Clinical Phenotype & 


Correcting Oiigos 


• 'smM 


Mutation 


NO: 




TTACACATTACTTTGAATCCTTCCAGAGCAGAAAGAAAATCM 
TAATCTTCTTCTTGCTGIATGTAGI 1 1 CTTCATACATTATAGCC 
CTGCTGTCTGGGTGGTTCTGACTCTTCAGGGGAG 


3385 




AACTACATACAGCAAGA 


3386 




TCTTGCTGTATGTAGTT 


3387 


Colorectal cancer 
Pro1087Thr 


TATAGTCGAGGGGGTGATGGTCCTATGTGTCGCCCAGTAATT 
CTGTTGCCGGAAGATACCCCCCCCTTCTTAGAGCTTAAAGGA 
TCACGCCATCCTTGCATTACGAAGAC 1 1 1 1 1 1 1 GGAG 


3388 




CTCCAAAAAAAGTCTTCGTAATGCAAGGATGGCGTGATCCTTT 
AAGCTCTAAGAAGGGGGGGGTATCTTCCGGCAACAGAATTAC 
TGGGCGACACATAGGACCATCACCCCCTCGACTATA 


3389 




AAGATACCCCCCCCTTC 


3390 




GAAGGGGGGGGTATCTT 


3391 


Non-polyposis 
colorectal cancer 

OKI I C.OO I "1 ill 


ACTATAAAATGTCGTACA1 IAI 1 1 1 CAACTCACTACCATTCATT 
AGTAGAAGATTATTCTCAAAATGTTGCTGTGCGCCTAGGACAT 
A 1 <jo 1 Alo 1 bUAAA 1 1 b 1 1 1 1 1 1 1 LUAL/AAATTC 


3392 


CAA-TAA 


GAA 1 rTGTGGAAAAAAAC AATTTGCAC ATACCATATGTCCTAG 
GCGCACAGCAACA 1 1 1 1 GAGAATAATCTTCTACTAATGAATGG 
TAGTGAGTTGAAAATAATGTACGACA 1 1 1 IATAGT 


3393 




ATTATTCTCAAAATGTT 


3394 




AACAI 1 1 IGAGAATAAT 


3395 



EXAMPLE 20 
Hyperfipidemia - APQE 

Hyperlipidemia is the abnormal elevation of plasma cholesterol and/or triglyceride levels 
and it is one of the most common diseases. The human apolipoprotein E protein is involved in the 
transport of endogenous lipids and appears to be crucial for both the direct removal of cholesterol-rich 
LDL from plasma and conversion of IDL particles to LDL particles. Individuals who either lack 
apolipoprotein E or who are homozygous for particular alleles of apoE may have have a condition known 
as dysbetalipoproteinemia, which is characterized by elevated plasma cholesterol and triglyceride levels 
and an increased risk for atherosclerosis. 

In a comprehensive review of apoE variants, de Knijff et al., Hum. Mutat. 4:178-194 
(1994) found that 30 variants had been characterized, including the most common variant, apoE3. To 
that time, 14 apoE variants had been found to be associated with familial dysbetalipoproteinemia. The 
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attached table discloses the correcting oligonucleotide base sequences for the APOE oligonucleotides of 
the invention. 



Table 27 

APOE Mutations and Genome-Correcting Oliqos 



Clinical Phenotype & 
Mutation 


Correcting Oiigos 


SEQID 
NO: 


Apolipoprotein E 

Glu13Lys 

CGAG-AAG 


TTGTTCCACACAGGATGCCAGGCCAAGGTGGAGCAAGCGGT 
GGAGACAGAGCCGGAGCCCGAGCTGCGCCAGCAGACCGAG 
TGGCAGAGCGGCCAGCGCTGGGAACTGGCACTGGGTCGCT 


3396 


AGCGACCCAGTGCCAGTTCCCAGCGCTGGCCGCTCTGCCAC 
TCGGTCTGCTGGCGCAGCTCGGGCTCCGGCTCTGTCTCCAC 
CGCTTGCTCCACCTTGGCCTGGCATCCTGTGTGGAACAA 


3397 


CGGAGCCCGAGCTGCGC 


3398 


GCGCAGCTCGGGCTCCG 


3399 


Apolipoprotein E 

Trp20Term 

TGGc-TGA 


CAAGGTGGAGCAAGCGGTGGAGACAGAGCCGGAGCCCGAG 
CTGCGCCAGCAGACCGAGTGGCAGAGCGGCCAGCGCTGGG 
AACTGGCACTGGGTCGC 1 1 1 1 GGGATTACCTGCGCTGGGTG 


3400 


CACCCAGCGCAGGTAATCCCAAAAGCGACCCAGTGCCAGTT 

CCCAGCGCTGGCCGCTCTGCCACTCGGTCTGCTGGCGCAGC 

TCGGGCTCCGGCTCTGTCTCCACCGCTTGCTCCACCTTG 


3401 


ACCGAGTGGCAGAGCGG 


3402 


CCGCTCTGCCACTCGGT 


3403 


Apolipoprotein E 

Leu28Pro 

CTG-CCG 


CAGAGCCGGAGCCCGAGCTGCGCCAGCAGACCGAGTGGCA 

GAGCGGCCAGCGCTGGGAACTGGCACTGGGTCGCTTTTGGG 

ATTACCTGCGCTGGGTGCAGACACTGTCTGAGCAGGTGCA 


3404 


TGCACCTGCTCAGACAGTGTCTGCACCCAGCGCAGGTAATCC 

CAAAAGCGACCCAGTGCCAGTTCCCAGCGCTGGCCGCTCTG 

CCACTCGGTCTGCTGGCGCAGCTCGGGCTCCGGCTCTG 


3405 


CTGGGAACIGGCACTGG 


3406 


CCAGTGCCAGTTCCCAG 


3407 


Apolipoprotein E 

Cys112Arg 

gTGC-CGC 


CGGCTGTCCAAGGAGCTGCAGGCGGCGCAGGCCCGGCTGG 
GCGCGGACATGGAGGACGTGTGCGGCCGCCTGGTGCAGTA 
CCGCGGCGAGGTGCAGGCCATGCTCGGCCAGAGCACCGAG 
G 


3408 


CCTCGGTGCTCTGGCCGAGCATGGCCTGCACCTCGCCGCGG 
TACTGCACCAGGCGGCCGCACACGTCCTCCATGTCCGCGCC 
CAGCCGGGCCTGCGCCGCCTGCAGCTCCTTGGACAGCCG 


3409 


AGGACGTGTGCGGCCGC ~^ 


3410 


GCGGCCGCACACGTCCT 


3411 


Apolipoprotein E 

Gly127Asp 

nnn-GAC 


ACATGGAGGACGTGTGCGGCCGCCTGGTGCAGTACCGCGG 
CGAGGTGCAGGCCATGCTCGGCCAGAGCACCGAGGAGCTG 
CGGGTGCGCCTCGCCTCCCACCTGCGCAAGCTGCGTAAGCG 


3412 
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Cfinical Phenotype & 
Mutagen 


Correcting 0Jtg^|||J|;|^ 


MO; 




CGCTTACGCAGCTTGCGCAGGTGGGAGGCGAGGCGCACCC 
RnARnTHPTrnnTfirTPTr^r^rrr^Ar^PAT^r^or'Tr^p/irpTPn 

VJV/n\ju i i Uuu 1 OO I o I uOwUunOUn I OOOO I OUnUU 1 OO 

CCGCGGTACTGCACCAGGCGGCCGCACACGTCCTCCATGT 


3413 


CATGCTCGGCCAGAGCA 


3414 


1 Oo 1 o J UOOUOnbun 1 o 


OA <i C 

3415 


Apolipoprotein E 

Arn1 ^RPx/q 

gCGC-TGC 


O I UOnO 1 MooooooooAoo I UoAUoouA 1 oU i UbbOuAoA 

r^p APPr^ Af^fi APiPTPppriPTr^pr x prHrr k r N ooTr v or ,k a potp^p 

ooAoooAooAoU 1 ooooo 1 oOoLrU 1 LboU 1 ULUAOLr 1 bLb 

CAAGCTGCGTAAGCGGCTCCTCCGCGATGCCGATGACCTGC 


OA A C 

3416 


GCAGGTCATCGGCATCGCGGAGGAGCCGCTTACGCAGCTTG 
nnnAnnTnnnAnnrnAf^nrriPAPPr'^pAPiPTpPTPr^r^Tpp 

TCTGGCCGAGCATGGCCTGCACCTCGCCGCGGTACTGCAC 


3417 


TGCGGGTGCGCCTCGCC 


3418 


ftftPftAftftPfiPAPPP^PA 




Apolipoprotein E 

Arq136His 

CGC-CAC 


Tnp a riT a p pfip n riPr^ a nr^T/^p a pppp atpptppppp a a 

1 OOMO J /nooooooL/OA\oo / ooAooooA 1 UU / UbbUOnbnb 

CACCGAGGAGCTGCGGGTGCGCOTnGnnTTPPAPPTftPftP 
AAGCTGCGTAAGCGGCTCCTCCGCGATGCCGATGACCTGCA 


3421) 


TGCAGGTCATCGGCATCGCGGAGGAGCCGCTTACGCAGCTT 
GCGnAGRTRRRAnRrr^Arinrf^pAPPPriOAnpTppTPn/^T^ 

CTCTGGCCGAGCATGGCCTGCACCTCGCCGCGGTACTGCA 


3421 


GCGGGTGCGCCTCGCCT 


3422 


AftftpnAra^PfiPAPPprsp 


6425 


Apolipoprotein E 

Ara136Ser 

gCGC-AGC 


(Trrsp A r^T A PPr^P/^r^pr^ a ntnnrzn a ^pppatpptppppp a a 
GCACCGAGGAGCTGnRGGTnnnPPTPnPPTPPPAPPT^Pr^ 
CAAGCTGCGTAAGCGGCTCCTCCGCGATGCCGATGACCTGC 


OA OA 

3424 


GCAGGTCATCGGCATCGCGGAGGAGCCGCTTACGCAGCTTG 
TCTGGCCGAGCATGGCCTGCACCTCGCCGCGGTACTGCAC 


3425 


TGCGGGTGCGCCTCGCC 


3426 


nnPnA^r^Pf^PAPPP^PA 


5427 


Apolipoprotein E 

Arn1 A9Pvq 

gCGC-TGC 


f^T^PA^rJPPAT^PTP^^PPAr^Ar^PAPP^AP^Ar^pTnp/^r^r* 

Tf^Pf^PPTPf^PPTPPP APPTPPPH A APPTrPrTA AppnppjA 

CTCCGCGATGCCGATGACCTGCAGAAGCGCCTGGCAGTGT 


oAno 1 
342o 


ACACTGCCAGGCGCTTCTGCAGGTCATCGGCATCGCGGAGG 

AGCCGCTTAPf5PARnTTRPfiPAf5f^TfififiAr5r5Pr5Af5f5PfiPA 
CCCGCAGCTCCTCGGTGCTCTGGCCGAGCATGGCCTGCAC 


3429 


CCCACCTGCGCAAGCTG 


3430 


P AftPTTf^Pft P A ^^TY^f^ 


OA OA 

J4o1 


Anoiinnnrntpin F 

Arg142Leu 
CGC-CTC 


THPAnnPPAT^PTPnnPPAnAriPAPPnAnr^A^PT/^P^f^PT 

GCGCCTCGCCTCCCACCTGCGCAAGCTGCGTAAGCGGCTCC 
TCCGCGATGCCGATGACCTGCAGAAGCGCCTGGCAGTGTA 


3432 


TACACTGCCAGGCGCTTCTGCAGGTCATCGGCATCGCGGAG 
GAGCCGCTTACGCAGCTTGCGCAGGTGGGAGGCGAGGCGC 
ACCCGCAGCTCCTCGGTGCTCTGGCCGAGCATGGCCTGCA 


3433 


CCACCTGCGCAAGCTGC 


3434 
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Clinicaf Phenotype & 


Correcting Oligos 


mmm 




bb/Abb/ 1 I bUbUAbb I bb 


3435 


Apolipoprotein E 
Ara145Pv<; 

gCGT-TGT 


A 1 bb/ 1 UbbULrAbAbLrAOObAbbAbU 1 bObbb 1 bUbCCTCG 
PPTPPH APPTPSPf^P A Af^PTft PPT A a r-\r*fZf-.r k Tr s rTf^r'nnr* a t 

GCCGATGACCTGCAGAAGCGCCTGGCAGTGTACCAGGCCG 


3436 


CGGCCTGGTACACTGCCAGGCGCTTCTGCAGGTCATCGGCA 
tpp p pp a pp a pp ptt a op p a ppttp pp p a r^r^T/^r^r^ a p ^ 

1 OoOooAobAbUUbO 1 1 AUbLrAbO 1 i bUbUAbb 1 bbbAbG 

CGAGGCGCACCCGCAGCTCCTCGGTGCTCTGGCCGAGCAT 


3437 


GCAAGCTGCGTAAGCGG 


3438 


PPPPTTAPf^PAPPTTPP 


3439 


Apolipoprotein E 

A rn 1 A CDrA 

A/y 1 40rT0 

CGT-CCT 


"1 7 -iP'TY "*PPPP A P A PP A P/"*P A PP A r^f^^r^r^/^/^/^nrr**/^/*>r'*r*~rr\/-*r\ 

1 bb i ObbOOAbAbbAuObAbbAbGTGCGGGTGCGCCTC 
0 1 oULAou i bCbCAAGCTGCGTAAGCGGCTCCTCCGCGATG 
CCGATGACCTGCAGAAGCGCCTGGCAGTGTACCAGGCCGG 


3440 


CCGGCCTGGTACACTGCCAGGCGCTTCTGCAGGTCATCGGC 

ATPPPPPAPPAPPPPPTTAPPPAPPTTPPppapptpppap 
r\ \ OOUoonooMoUUbU 1 1 AObLrAbo I 1 bObbAbb 1 bbbAb 

GCGAGGCGCACCCGCAGCTCCTCGGTGCTCTGGCCGAGCA 


3441 


CAAGCTGCGTAAGCGGC 


3442 


oOObo 1 I AObUAbb 1 1 b 


3443 


Apolipoprotein E 

Lvs146Gln 

tAAG-CAG 


0 1 ObbUUAbAbbAbUbAbbAbLr 1 bbbbb I bObCCTCGCCT 
PPPAPPTPPPPAAPPTPPPTAAPPPPPTPPTPPPPPATPPP 

GATGACCTGCAGAAGCGCCTGGCAGTGTACCAGGCCGGGG 


3444 


CCCCGGCCTGGTACACTGCCAGGCGCTTCTGCAGGTCATCG 

PP ATPPPPP APP APPPPPTTAPPP A rPTTP^pp a r^r^Tr^r^r* a 
ov/M 1 UoUboAooAbbbob 1 1 AbbOAbU 1 1 bUbOAbb 1 bbbA 

GGCGAGGCGCACCCGCAGCTCCTCGGTGCTCTGGCCGAG 


3445 


AGCTGCGTAAGCGGCTC 


3446 


P A PPPPPTT A ppp A ppt 
bAbbLrbb 1 1 ALrbUAbb 1 


3447 


Apolipoprotein E 

Lvs146Glu 

tAAG-GAG 


0 1 bbbbbAbAbbALrbbAbbAbO 1 bbbbbTGCGCCTCGCCT 
PPPAPPTPPPPAAPPTPPPTAAPPPPPTPPTPPPPPATPPP 

wOwnoO 1 OOOuMnUU 1 UuO 1 nnuv/ubU 1 bb 1 ObbLrbA 1 bbb 

GATGACCTGCAGAAGCGCCTGGCAGTGTACCAGGCCGGGG 


3448 


CCCCGGCCTGGTACACTGCCAGGCGCTTCTGCAGGTCATCG 

PPATPPPPPAPPAPPPPPTTAPPPAppttpppp apptppp a 
ow-\ 1 vvoU\junooM\jvvUob 1 _IM OvabAbb 1 I bbbbAbb 1 bbbA 

GGCGAGGCGCACCCGCAGCTCCTCGGTGCTCTGGCCGAG 


3449 


AGCTGCGTAAGCGGCTC 


3450 


P A PPPPPTT A PPP A PPT 
bAoUbob 1 I AbbUAbb 1 


^ AC A 

3451 


Apolipoprotein E 

Arg158Cys 

gCGC-TGC 


PPPTPPPAPPTPPPT^A APPTrTTTA a PPPPPTPPTOPPPP A 

obU I ObbAbb 1 bbbbAAbb 1 bob 1 AAbbbbb 1 bb 1 ObbbbA 
TGCCGATGACCTGCAGAAGCfinnTRfiPAnTnTAPPA^r^PPP 

GGGCCCGCGAGGGCGCCGAGCGCGGCCTCAGCGCCATCC 


3452 


GGATGGCGCTGAGGCCGCGCTCGGCGCCCTCGCGGGCCCC 

GGCCTGGTACACTGCCAGGCGCTTCTGCAGGTCATCGGCAT 

CGCGGAGGAGCCGCTTACGCAGCTTGCGCAGGTGGGAGGC 


3453 


TGCAGAAGCGCCTGGCA 


3454 


TGCCAGGCGCTTCTGCA 


3455 
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Clinical Phenotype & 
Mutation 




SEQJD 
MO: 


Correcting Oligos 


Apolipoprotein E 

bln187GIU 
30Ab-bAb 


CGCGAGGGCGCCGAGCGCGGCCTCAGCGCCATCCGCGAGC 
GCCTGGGGCCCCTGGTGGAACAGGGCCGCGTGCGGGCCGC 
OAGTGTGGGCTCCCTGGCCGGCCAGCCGCTACAGGAGCGG 


3456 




CCCGCTCCTGTAGCGGCTGGCCGGCCAGGGAGCCCACAGT 

GGCGGCCCGCACGCGGCCCTGTTCCACCAGGGGCCCCAGG 

CGCTCGCGGATGGCGCTGAGGCCGCGCTCGGCGCCCTCGC 


3457 




TGGTGGAACAGGGCCGC 


3458 




GCGGCCCTGTTCCACCA 


3459 


Apolipoprotein E 
i rpziuierm 


TGCGGGCCGCCACTGTGGGCTCCCTGGCCGGCCAGCCGCT 
ACAGGAGCGGGCCCAGGCCTGGGGCGAGCGGCTGCGCGC 

GA 


3460 




TCCAGGCGGTCGCGGGTCCGGCTGCCCATCTCCTCCATCCG 
CGCGCGCAGCCGCTCGCCCCAGGCCTGGGCCCGCTCCTGT 

AJjUbvaL. 1 obOObuOOAbubAbUUUAv_<Alj 1 bbLbuOCLGCA 


3461 




CCAGGCCTGGGGCGAGC 


3462 




GCTCGCCCCAGGCCTGG 


3463 


Apolipoprotein E 
ArgzzoUys 

CUbL- 1 bU 


CAGGUC rGGGGCGAGCGGCTGCGCGCGCGGATGGAGGAGA 
TGGGLAGCCGGACCCGCGACCGCCTGGACGAGGTGAAGGA 
GCAGGTGGCGGAGGTGCGCGCCAAGCTGGAGGAGCAGGCC 
C 


3464 




GGGCCTGCTCCTCCAGCTTGGCGCGCACCTCCGCCACCTGC 

1 UU 1 1 UAoU 1 Ub 1 OLAbbOub 1 Obbbbb 1 LCbbCTGCCCAT 

CTCCTCCATCCGCGCGCGCAGCCGCTCGCCCCAGGCCTG 


3465 | 




CCCGCGACCGCCTGGAC 


3466 




b 1 LrUAbbUGbTCbObbb 


3467 


Apolipoprotein b 

Rlu?44L v<5 
gGAG-AAG 


UGGACCCGCGACCGCCTGGACGAGGTGAAGGAGCAGGTGG 

P(^^An^T(^P^P^PPAA^PTr^f5ArinAf^PA^nPPPAf^PAr^AT 
OOOAgu 1 UuOuOUunnO^ 1 vj V3 nuUnuoAu vj O \j AvjoMvJ A 1 

ACGCCTGCAGGCCGAGGCCTTCCAGGCCCGCCTCAAGAGCT 


3468 




AGCTCTTGAGGCGGGCCTGGAAGGCCTCGGCCTGCAGGCGT 

ATCTGCTGGGCCTGCTCCTCCAGCTTGGCGCGCACCTCCGC 

CACCTGCTCCTTCACCTCGTCCAGGCGGTCGCGGGTCCG 


3469 




CCAAGCTGGAGGAGCAG 


3470 




CTGCTCCTCCAGCTTGG 


3471 



EXAMPLE 21 
Familial hypercholesterolemia - LDLR 

Familial hypercholesterolemia is characterized by elevation or serum cholesterol bound 
to low density lipoprotein (LDL) and is, hence, one of the conditions producing a hyperlipoproteinemia 
phenotype. Familial hypercholesterolemia is an autosomal dominant disorder characterized by elevation 
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of serum cholesterol bound to low density lipoprotein (LDL). Mutations in the LDL receptor (LDLR) gene 
cause this disorder. The attached table discloses the correcting oligonucleotide base sequences for the 
LDLR oligonucleotides of the invention. 



Table 28 

LDLR Mutations and Genome-Correcting Oliaos 



Clinical Phenotype & 
Mutation 


Correcting Oliqos 


SEQ ID 

NO: 


Hypercholesterolaemia 

GlulOTerm 

cGAG-TAG 


GCGTTGAGAGACCCTTTCTCCTTTTCCTCTCTCTCAGTGGGC 
GACAGATGCGAAAGAAACGAGTTCCAGTGCCAAGACGGGAA 
ATGCATCTCCTACAAGTGGGTCTGCGATGGCAGCGCTG 


3472 


CAGCGCTGCCATCGCAGACCCACTTGTAGGAGATGCATTTCC 

CGTCTTGGCACTGGAACTCGTTtCTTTCGCATCTGTCGCCCA 

CTGAGAGAGAGGAAAAGGAGAAAGGGTCTCTCAACGC 


3473 


AAAGAAACGAGTTCCAG 


3474 


CTGGAACTCGTTTCTTT 


3475 


Hypercholesterolaemia 

Gln12Term 

cCAG-TAG 


AGAGACCCI I IUICCI 1 1 I CC I CTCTCTCAGTGGGCGACAGA 

TGCGAAAGAAACGAGTTCCAGTGCCAAGACGGGAAATGCATC 

TCCTACAAGTGGGTCTGCGATGGCAGCGCTGAGTGCC 


3476 


GGCACTCAGCGCTGCCATCGCAGACCCACTTGTAGGAGATG 

CATTTCCCGTCTTGGCACTGGAACTCGTTTCTTTCGCATCTGT 

CGCCCACTGAGAGAGAGGAAAAGGAGAAAGGGTCTCT 


3477 


ACGAGTTCCAGTGCCAA 


3478 


TTGGCACTGGAACTCGT 


3479 


Hypercholesterolaemia 

Gln14Term 

cCAA-TAA 


CCI I ICICCI 1 1 1 CCTCTCTCTCAGTGGGCGACAGATGCGAA 
AGAAACGAGTTCCAGTGCCAAGACGGGAAATGCATCTCCTAC 
AAGTGGGTCTGCGATGGCAGCGCTGAGTGCCAGGATG 


3480 


CATCCTGGCACTCAGCGCTGCCATCGCAGACCCACTTGTAG 
GAGATGCATTTCCCGTCTTGGCACTGGAACTCGTTTCTTTCG 
CATCTGTCGCCCACTGAGAGAGAGGAAAAGGAGAAAGG 


3481 


TCCAGTGCCAAGACGGG 


3482 


CCCGTCTTGGCACTGGA 


3483 


Hypercholesterolaemia 

Trp23Term 

TGG-TAG 


GCGACAGATGCGAAAGAAACGAGTTCCAGTGCCAAGACGGG 

AAATGCATCTCCTACAAGTGGGTCTGCGATGGCAGCGCTGAG 

TGCCAGGATGGCTCTGATGAGTCCCAGGAGACGTGCTG 


3484 


CAGCACGTCTCCTGGGACTCATCAGAGCCATCCTGGCACTCA 
GCGCTGCCATCGCAGACCCACTTGTAGGAGATGCATTTCCCG 
TCTTGGCACTGGAACTCGTTTCTTTCGCATCTGTCGC 


3485 


CTACAAGTGGGTCTGCG 


3486 


CGCAGACCCACTTGTAG 


3487 


Hypercholesterolaemia 

Ala29Ser 

cGOT-TOT 


AACGAGTTCCAGTGCCAAGACGGGAAATGCATCTCCTACAAG 
TGGGTCTGCGATGGCAGCGCTGAGTGCCAGGATGGCTCTGA 
TGAGTCCCAGGAGACGTGCTGTGAGTCCCCTTTGGGCA 


3488 
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Clinical Phenotype& 
Mutation 


Correcting Ofigos 


NO; 






TGCCCAAAGGGGACTCACAGCACGTCTCCTGGGACTCATCA 
GAGCCATCCTGGCACTCAGCGCTGCCATCCirACikCCr&rTT 

GTAGGAGATGCATTTCCCGTC7TGGCACTGGAACTCGTT 


3489 




ATGGCAGCGCTGAGTGC 


3490 




GPAPTnAGnGPTnppAT 


3491 


HvDercholesterolaemia 
TGC-TAC 


TCnAGTGPPAA(^APPftftAAATf^PATPTPPTAr i AAnTnr k nTr > T 

i ounu i ULfOnnOnOOOwnnn 1 u^n 1 w 1 ww 1 nUnnb 1 bob 1 w 1 
owbtt 1 oowAvjwVjw 1 bAo 1 o UwAbwA 1 bbU 1 w 1 bA 1 oAGTCC 

CAGGAGACGTGCTGTGAGTCCCCTTTGGGCATGATATG 


o/i no 
o492 




CATATCATGCCCAAAGGGGACTCACAGCACGTCTCCTGGGAC 
TCATCAGAGCCATCCTfiRCAPTPAnPf^PTRPPATPr^PAnAP 

CCACTTGTAGGAGATGCATTTCCCGTCTTGGCACTGGA 


3493 




CGCTGAGTG CCAGGATG 


3494 




CATCPTGGCAPTPAGPG 

\sr\ 1 ww i www/Aw I UnOwO 


J495 


HvDercholesterolaemia 

Arg57Cys 

cCGT-TGT 


AATCCTGTCTPTTPTRTAftTnTPTnTP APPTPiP A A ATPPPPP 
GACTTCAGCTGTGGGGGCCGTGTCAACCGCTGCATTPPTPA 
GTTCTGGAGGTGCGATGGCCAAGTGGACTGCGACAACG 






CGTTGTCGCAGTCCACTTGGCCATCGCACCTCCAGAACTGAG 
GAATGCAGCGGTTGACACGGC.C.CC.C.ACAGCTCi&ACZTrrrrci 

GATTTGCAGGTGACAGACACTACAGAAGAGACAGGATT 


3497 




GTGGGGGCCGTGTCAAC 


3498 




GTTGAPAPGGPPPPPAP 


0499 


HvDercholesterolaemia 

Gln64Term 

tCAG-TAG 


TCTGTPAPPTnPAAATPPnnnr^APTTPAr^PTr^Tfinnnonpp 

TGTCAACCGCTGCATTCCTCAGTTPTGGAnnTQPnATnnPPA 

AGTGGACTGCGACAACGGCTCAGACGAGCAAGGCTGTC 


oenn 
ooUU 




GACAGCCTTGCTCGTCTGAGCCGTTGTCGCAGTCCACTTGGC 
CATCGCACCTCCAGAACTGAfiftAATftrAfirfifiTTfiAPAmr; 

CCCCCACAGCTGAAGTCCCCGGATTTGCAGGTGACAGA 


3501 




GCATTCCTCAGTTCTGG 


3502 




CPAGAAPTGAGGAATGP 


QEfiO 
OOUO 


HvDercholesterolaemia 

Tro66Glv 

cTGG-GGG 


APPTGPAAATPPr^nnr^APTTPAi^PT^Tr^r^nr^riOPr^TnTPA a 

PPf^PTf^P ATTPPTP APTTPTPfi A^riTPPP ATrrPP A A r^T^O 
wwOw I Ow/A I I ww 1 wr\o 1 1 UbbMbb 1 bUbA 1 bbl/bAAb 1 bb 

ACTGCGACAACGGCTCAGACGAGCAAGGCTGTCGTAAGT | 


ooU4 




ACTTACGACAGCCTTGCTCGTCTGAGCCGTTGTCGCAGTCCA 
CTTGGCCATCGCACCTCC.AGAACTGAGGAATCiCAClCCiCiTTCi 

w i i uuuun i w w W/V w w I w unvjnnU l vjnUunn 1 Ownuvuu 1 I 

ACACGGCCCCCACAGCTGAAGTCCCCGGATTTGCAGGT 


3505 




CTCAGTTCTGGAGGTGC 


3506 




GPAPPTPPA^AAPTPA^ 
w wr\ww 1 w wM unnu 1 Onu 


0CA7 
o507 


HvDercholesterolaemia 

Trp66Term 

TGG-TAG 


CCTGCAAATCCGGGGAPTTPAriPTGTnnnnPPPnTPTPAAP 

^ w i vjunnn I wwwwwwr\w 1 1 wr\w w 1 w i OwOwwwww 1 w 1 w/Ar\w 

CGCTGCATTCCTCAGTTCTGGAGGTGCGATGGCCAAGTGGA 
CTGCGACAACGGCTCAGACGAGCAAGGCTGTCGTAAGTG 


OOUo 




CACTTACGACAGCCTTGCTCGTCTGAGCCGTTGTCGCAGTCC 
ACTTGGCCATCGCACCTCCAGAACTGAGGAATGCAGCGGTTG 
ACACGGCCCCCACAGCTGAAGTCCCCGGATTTGCAGG 


3509 




TCAGTTCTGGAGGTGCG 


3510 
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Clinical Phenotype & 
Mutation 


Correcting Oligos 


SEQJD : 

MO: 




PfiPAPPTPPAfiAAPTfSA 


3511 


Hvnprchnlp<;tprnlaprnia 

Cys68Arg 

gTGC-CGC 


AAATPPf^fif^nAr % TTPAr5PT(^Tr2r2f^r5r5PPr2Tr2Tr , AAPr > r > r'To 

CATTCCTCAGTTCTRRAfiRTRnfiATfinrrAAfiTf?r5APTr5Pr3A 

CAACGGCTCAGACGAGCAAGGCTGTCGTAAGTGTGGCC 






GGCCACACTTACGACAGCCTTGCTCGTCTGAGCCGTTGTCGC 
AGTCCACTTfiGPPATPttPAPPTPPAfiAAPTrsArsnAATriPAP 

CGGTTGACACGGCCCCCACAGCTGAAGTCCCCGGATTT 


3513 




TCTGGAGGTGCGATGGC 


3514 




GPPATPftPAPPTPPA^A 


3515 


Hvnprnhnlp^fprnlapmia 

CvsBSTrn 

TGCg-TGG 


TTPPTPA nn~THTfZr2A f^/'iT/^m ATPPPP A A ptpp a r^~rr>r>n> a/^a 
i i oo i Otto* 1 IUI (j»Ua\(j(j r buuA i UoUUAAo* 1 (jCjAO IoGGjAGA 

ACGGCTCAGACGAGCAAGGCTGTCGTAAGTGTGGCCCT 


3516 




AGGGCCACACTTACGACAGCCTTGCTCGTCTGAGCCGTTGTC 
GCAGTCCACTTGGCCAT0GPAPPTPPAfiAAPTfiAf;riAATr2PA 

GCGGTTGACACGGCCCCCACAGCTGAAGTCCCCGGAT 


3517 




TGGAGGTGCGATGGCCA 


3518 




tgrppatpcpapptppa 


OCA fi 


Hvoerchotesterolaemia 

Cys68Tyr 

TGC-TAC 


A ATPPfiGHft APTTPAftPTY^Tft f^f^PPfTTYTTP A a nnctnTnn 
ATTCCTCAGTTCTGGAGGTGCGATfiRPPAArtTP;nAPTP5PnAP 
AACGGCTCAGACGAGCAAGGCTGTCGTAAGTGTGGCCC 






GGGCCACACTTACGACAGCCTTGCTCGTCTGAGCCGTTGTC 
GCAGTPnAPTTfiniP.PATPftrAPPTPPArsAAPTfSAr^AATPPA 

GCGGTTGACACGGCCCCCACAGCTGAAGTCCCCGGATT 


3521 




CTGGAGGTGCGATGGCC 


3522 




ftftPPATPftPAPPTPPA^ 


3523 


HvDprnhnlp<?fprnl^pmifl 

i i j ui iuicoici uiaci i ii a 

Asp69Asn 
cGAT-AAT 


TCCTCAGTTCTGGAGGTGPGATftnPPAA^TnnAPT^Pr^APA 
ACGGCTCAGACGAGCAAGGCTGTCGTAAGTGTGGCCCTG 


3524 




CAGGGCCACACTTACGACAGCCTTGCTCGTCTGAGCCGTTGT 
CGCAGTCCACTTGGP.nATCftPAPPTPPAnAAPTnAnnAATr: 

CAGCGGTTGACACGGCCCCCACAGCTGAAGTCCCCGGA 


3525 




GGAGGTGCGATGGCCAA 


3526 




TTGGPCATCCSPAPPTPP 


ooz/ 


Hvnprchnlp<?tprnlapmtp 
GAT-GGT 


CCCZCICZCZ APTTP AfiPT^Tri^^^mpp^Tr^TP a a rnnnmn att 
1 UAb 1 IUI bbAbb 1 UUUA 1 (jjUUUAAU 1 o-UAG 1 vjOoAOAA 

CGGCTCAGACGAGCAAGGCTGTCGTAAGTGTGGCCCTGC 


3528 




GCAGGGCCACACTTACGACAGCCTTGCTCGTCTGAGCCGTT 
GTCGCAGTCCACTTGGCCATCGCACCTPCARAAPTCAnRAAT 

GCAGCGGTTGACACGGCCCCCACAGCTGAAGTCCCCGG 


3529 




GAGGTGCGATGGCCAAG 


3530 




CTTGGCCATCGCACCTC 


3531 


Hypercholesterolaemia 

Asp69Tyr 

cGAT-TAT 


TCCGGGGACTTCAGCTGTGGGGGCCGTGTCAACCGCTGCAT 
TCCTCAGTTCTGGAGGTGCGATGGCCAAGTGGACTGCGACA 
ACGGCTCAGACGAGCAAGGCTGTCGTAAGTGTGGCCCTG 


3532 



WO 01/73002 



-238- 
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Clinical Phenotype & 


• 

Correcting Oligos If:; 






CAGGGCCACACTTACGACAGCCTTGCTCGTCTGAGCCGTTGT 
CGCAGTCCACTTGGCCATCGCAPrTnPAGAArTftAnnAATrt 

CAGCGGTTGACACGGCCCCCACAGCTGAAGTCCCCGGA 


3533 ! 


GGAGGTGCGATGGCCAA 


3534 


TTGGCCATCttnACCTr.r 


oooo 


Hypercholesterolaemia 

Gln71Glu 

cCAA-GAA 


GACl 1 CAGCTGTGGGGGPPGTGTPAAPPftPT/^PATTPPTPA 

GTTCTGGAGGTGCGATGGCCAAGTGGAPTGPGAPAAPftftPT 

CAGACGAGCAAGGCTGTCGTAAGTGTGGCCCTGCCTTTG 


oooo 


CAAAGGCAGGGCCACACTTACGACAGCCTTGCTCGTCTGAG 
CCGTTGTCGCAGTCCACTTGGCCATCGPArrTrrAftAArTrSA 

GGAATGCAGCGGTTGACACGGCCCCCACAGCTGAAGTC 


3537 


GCGATGGCCAAGTGGAC 


3538 


GTCCACTTGGCCATCGC 


oooy 


Hypercholesterolaemia 

Cvs74Glv 

cTGC-GGC 


TGTGGGGGCCGTGTCAAPPGPTGPATTPPTPAf^TTPTr^Ap 

GTGPG ATGGP P A A CZmCi A PTPip/^ A P A A nrrrTP a a a r*r* 
o i uuurt i uuuUMMo 1 00 AO 1 ooLjAUAALro(jrO 1 OAoAUvjAoO 

AAGGCTGTCGTMGTGTGGCCCTGCCTTTGCTATTGAGC 


O04U 


GCTCAATAGCAAAGGCAGGGCCACACTTACGACAGCCTTGCT 
CGTCTGAGCCGTTGTCGCAGTCCArTTGGrrATrr;rArrTr 

CAGAACTGAGGAATGCAGCGGTTGACACGGCCCCCACA 


3541 


AAGTGGACTGCGACAAC 


3542 


GTTGTCGCAGTCCArTT 


Or/ O 

oo4o 


Hypercholesterolaemia 

Ser78Term 

TCA-TGA 


TCAACnGPTGnATTPPTPAmTPTPir^A^riT^Pr^ATPPPPA ao 

TGGACTGCGACAACGGCTCAGACGAGCAAGGPTGTPGTAAn 

TGTGGCCCTGCCTTTGCTATTGAGCCTATCTGAGTCCT 


oo44 


AGGACTCAGATAGGCTCAATAGCAAAGGCAGGGCCACACTTA 
CGACAGCCTTGCTCGTCTGAGrrGTTGTmrARTrrArTrrsn 

CCATCGCACCTCCAGAACTGAGGAATGCAGCGGTTGA 


3545 


CAACGGCTCAGACGAGC 


3546 


GCTCGTCTGAGCCGTTG 1 


004/ 


Hypercholesterolaemia 

Glu80Lys 

cGAG-AAG 


CGCTGCATTnnTGAGTTPTnGAnf^TnPnATrinPPAAQTPPA 
CTGCGACAACGGCTCAGACGAGCAAGGCTGTCGTAAGTGTG 
GCCCTGCCTTTGCTATTGAGCCTATCTGAGTCCTGGGGA 


oo4o 


TCCCCAGGACTCAGATAGGCTCAATAGCAAAGGCAGGGCCA 
CACTTACGACAGCCTTGnTCGTrTGAGrrGTTGTrr;rAr5Trr 

ACTTGGCCATCGCACCTCCAGAACTGAGGAATGCAGCG 


3549 


GCTCAGACGAGCAAGGC 


3550 


GCCTTGCTCGTCTGAGG 


0001 


Hypercholesterolaemia 

Glu80Term 

cGAG-TAG 


CGCTGCA 1 1 CGTCAG MCI GGAGGTGCGATGGP PA AGTGn A 

CTGCGACAACGGCTCAGACGAGCAAGGCTGTCGTAAGTGTG 
GCCCTGCCTTTGCTATTGAGCCTATCTGAGTCCTGGGGA 


000Z 




TCCCCAGGACTCAGATAGGCTCAATAGCAAAGGCAGGGCCA 

CACTTACGACAGCCTTGCTCGTCTGAGCCGTTGTCGCAGTCC 

ACTTGGCCATCGCACCTCCAGAACTGAGGAATGCAGCG 


3553 




GCTCAGACGAGCAAGGC 


3554 
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Clinical Phenotype & 
Mutation 


Correcting Oligos 


SEQID 

MO: 




GCCTTGCTCfiTPTfiAfin 


Orcc 
0000 


Hypercholesterolaemia 

Gln81Term 

gCAA-TM 


i ww/-i i j w w i w/"\w I I wl wwr\Ow 1 OuvJn i wwwwAAw 1 w wAw I bO 

GACAACGGCTCAGACGAGCAAGGCTGTCGTAARTRTnnrrr 
TGCCTTTGCTATTGAGCCTATCTGAGTCCTGGGGAGTG 


0000 


CACTCCCCAGGACTCAGATAGGCTCAATAGCAAAGGCAGGG 
CCACACTTACGACAGCCTTGCTnGTnTRAfirrRTT^TrrsrAr; 

ww/ \w/ »w i i / »ww/tw/»w wvy i i w w i v\j i w 1 UnUvwvJ 1 1 V3 I UOUMxJ 

TCCACTTGGCCATCGCACCTCCAGAACTGAGGAATGCA 


3557 


CAGACGAGCAAGGCTGT 


3558 


ACAGCCTTGCTCfiTPTn 


ooo9 


Hypercholesterolaemia 

Cys88Arg 

gTGC-CGC 


TGGGAGAnTTnAPArnnTnATr^nTr^nTrTP/^/^ppr'ATr^r'AT " 

CCCTGCAGCCCCCAAGACGTGCTCCCAGGArnAnTTTmrT 

GCCACGATGGGAAGTGCATCTCTCGGCAGTTCGTCTGTG 


oooO 


CACAGACGAACTGCCGAGAGATGCACTTCCCATCGTGGCAG 
CGAAACTCGTCCTGGGAGCACGTCTTRGRftnrTriPAnnrJAT 

GGATGGGCCGAGACCACCATCACCGTGTGAAGTCTCCCA 


3561 


CCAAGACGTGCTCCCAG 


3562 


CTGGGAGCACGTCTTfift 


Oreo 
0000 ; 


Hypercholesterolaemia 

Glu92Term 

cGAG-TAG 


CACGGTGATGGTGGTnTrnQrrrATrrATrrrTr^rAnnrrr 

wr-iwww: 1 I w w i w w I w I wOwwww/A 1 ww/A 1 www 1 OwAwwwww 
wAV-\Or\wO 1 V3w 1 wwwAooAwljAvj 1 1 1 1 OwwAwOA 1 OOVjA 

AGTGCATCTCTCGGCAGTTCGTCTGTGACTCAGACCGGG 


ooo4 


CCCGGTCTGAGTCACAGACGAACTGCCGAGAGATGCACTTC 
CCATCGTGGCAGCGAAACTCGTCOTGGGArtrArriTrTTnfir; 

ww/ » i wn-«» i www/\wwwrw^w 1 ww I ww 1 w ww/»VJJw/\wVJ 1 w 1 1 www 

GGCTGCAGGGATGGATGGGCCGAGACCACCATCACCGTG 


3565 


CCCAGGACGAGTTTCGC 


3566 


GCGAAACTCGTPPTftftft 

uounnnu i w w l ww I www 


OCC7 

000/ 


Hypercholesterolaemia 

Cys95Arg 

cTGC-CGC 


GGTGGTPTPGGPPPATPPATPPPTnPAPrrrnnA APAnPTn 

\J\J I \J\J 1 w 1 wVJVwwwwM 1 wwr\ 1 www I OwAvjww wwwAAoAw \J 1 w 

CTCCCAGGACGAGTTTCGCTGnnArGATGnnAAnTnrATrT 

w i ww wnw wr^wwr^w 1 1 1 WWW 1 www/\wwr\ ■ www/A/Aw 1 wwr\ 1 w 1 

CTCGGCAGTTCGTCTGTGACTCAGACCGGGACTGCTTGG 


oobo 


CCAAGCAGTCCCGGTCTGAGTCACAGACGAACTGCCGAGAG 
ATGCACTTCCCATCGTGGPAGPfiAAAPTPfSTPPTftfiftAnPA 

/ w ww/^w i i w w w/ \ i ww i UUunuvUnnnu i w w I w w I uuOnOwn 

CGTCTTGGGGGCTGCAGGGATGGATGGGCCGAGACCACC 


3569 


AGTTTCGCTGCCACGAT 


3570 


ATCGTGGCAGCGAAArT 

#» i ww i uvvHvjuunnnv 1 


00/1 


Hypercholesterolaemia 

Asp97Tyr 

cGAT-TAT 


CTCGGCCCATcnATrrrT^rAnrrrrPAAnArriTnrTnprA 

V 1 wwwwwwr^ I ww/A i www 1 ww/AOwwwww/aMwAw w 1 ww 1 w wwA 

GGACGAGTTTCGCTGCCACGATGGGAAGTGCATrTOTPGnr 

»x^^^/ \w i ■ i www l \-^WW/VW^*/l 1 \J\JWr\r\\J 1 \J\Jr \ 1 \«/ 1 v/ ' V/\JJvJW f 

AGTTCGTCTGTGACTCAGACCGGGACTGCTTGGACGGCT 


QC70 


AGCCGTCCAAGCAGTCCCGGTCTGAGTCACAGACGAACTGC 
CGAGAGATGCACTTCCCATCGTGGCAGCGAAACTCGTCnTR 

GGAGCACGTCTTGGGGGCTGCAGGGATGGATGGGCCGAG 


3573 


GCTGCCACGATGGGAAG 


3574 | 


CTTCCCATCGTGGCAGC 


3575 


Hypercholesterolaemia 

Trp(-12)Arg 

cTGG-AGG 


GGGTCGGGACACTGCCTGGCAGAGGCTGCGAGCATGGGGC 
CCTGGGGCTGGAAATTGCGCTGGACCGTCGCCTTGCTCCTC 
GCCGCGGCGGGGACTGCAGGTAAGGCTTGCTCCAGGCGCC 


3576 



WO 01/73002 



-240- 
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CHntcaf Phenotype & 


Correcting Oligos 

■:'--.-: : : ; : : '- ; : : - : - : : ; . ; .-:'. ; ';:'x ; :' : ,' > x-:-:'^ ox^x-xV^y^^y'^x: :yx : x-x :-x'. : x':' ; :: : : : ;: ::: ::>:^ : :%::': : >x::-::^ 


ocu IU 

NO: 




GGCGCCTGGAGCAAGCCTTACCTGCAGTCCCCGCCGCGGC 
GAGGAGCAAGGCGACGGTPPAftPftPAATTTPPAftPPPPAPP 

GCCCCATGCTCGCAGCCTCTGCCAGGCAGTGTCCCGACCC 


3577 


AATTGCGCIGGACCGTC 


3578 


GAPnftTPPAnpftPAATr 


3579 


Hypercholesterolaemia 

Trp(-18)Term 

TGGg-TGA 


wAOw/Aw-vcj i I bM 1 UOoub i UbooAOAU 1 oUw 1 bbUAbAGb 

CTGCGAGCATGGGGCnnTRfi^nrTnnAAATT^rr^rT^riArr 

v ' wwwr^wwr-v i w ww ww w w 1 uvjuvjO i wwrxrArt 1 1 Oww 1 uuMuu 

GTCGCCTTGCTCCTCGCCGCGGCGGGGACTGCAGGTAAG 


3580 


CTTACCTGCAGTCCCCGCCGCGGCGAGGAGCAAGGCGACG 
GTCCAGCGOAATTTPPAGPPrPAfinfSPPPPATrsPTPPPAnp 

CTCTGCCAGGCAGTGTCCCGACCCGGATCACGACCTGCTG 


3581 


GGGCCCTGGGGCTGGAA 


3582 


"I TCPAGPnnp AGfiGPPP 


ocoo 
OOOO 


Hypercholesterolaemia 

Met(-21)Leu 

cATG-TTG 


GAGnTAGRAPArARrAnf^TPnT^ATPPnr^r^TrnpnAPAnTn" 

CCTGGCAGAGGCTGCGAGCATGGGGCCCTGGGGPTGRAAA 

TTGCGCTGGACCGTCGCCTTGCTCCTCGCCGCGGCGGGGA 


ICQ A 


TCCCCGCCGCGGCGAGGAGCAAGGCGACGGTCCAGCGCAA 
TTTCCAGCCCCAGGGnnnnATGPTPnPARPPTPTrcpPArif^p 

AGTGTCCCGACCCGGATCACGACCTGCTGTGTCCTAGCTG 


3585 


CTGCGAGCATGGGGCCC 


3586 


GGGCPPPATGPTPftPAft 


OC07 


Hypercholesterolaemia 

IvICLy C I J V Ql 

cATG-GTG 


P APiPTAnn AP AP Af^P ACzrzrmTri ATnnnr^nTnnr^n ap a pTr* 
wmow i nvjoAUAUMgonou 1 1 bn 1 Ubboo 1 UbbbAUAb 1 o 

ww I obUAbAbbo 1 oUbAbUA 1 bbbbbUb 1 bbbbl FoGAAA 

TTGCGCTGGACCGTCGCCTTGCTCCTCGCCGCGGCGGGGA 


3588 


TCCCCGCCGCGGCGAGGAGCAAGGCGACGGTCCAGCGCAA 
TTTCC AGP.PPP AGGGPPPP ATfSPTPf^ P A PPTPTnm a jt^ 

AGTGTCCCGACCCGGATCACGACCTGCTGTGTCCTAGCTG 


3589 


CTGCGAGCATGGGGCCC 


3590 


GGGcnrrATGrTrnrA n 

vjwuuv/OUn 1 i wwwA\w 


Joy 1 


Hypercholesterolaemia 

Ne101Phe 

cATC-TTC 


ATPnPTCPAnPPPPPAAf^APr^TnPTPPPAr^i^APOAnTTTnn 

I www I ww/Awwww wwMMOr\ww 1 ww 1 w wwAwwAwwAw 1 1 1 Ub 

CTGCCACGATGGGAAGTGCATCTCTCGGPAGTTPnTPTnTnA 
CTCAGACCGGGACTGCTTGGACGGCTCAGACGAGGCCT 


OCOO 

obyz 


AGGCCTCGTCTGAGCCGTCCAAGCAGTCCCGGTCTGAGTCA 
CAGACGMCTGCCGAGAGATGPAPTTPPPATPfTTnPPAftPri 

vnvjnuvjnnw i uwuvjnunvjn 1 w w/Aw 1 1 www/A 1 ww 1 wwwrAwww 

AAACTCGTCCTGGGAGCACGTCTTGGGGGCTGCAGGGAT 


3593 


GGAAGTGCATCTCTCGG 


3594 


PPf5AfSAf5ATf5PAPTTPP 


ocnc 

3595 [ 


Hypercholesterolaemia 

Gln104Term 

gCAG-TAG 


GCCCCCMGACGTGCTCCCAGnAPnAnTTTPPPTnPPAPnA 

WW W WWW/l/lW/^Ww 1 WW I w w w/iw w/Aw w/\w I I 1 WWW 1 w w w/A w w/"\ 

TGGGAAGTGCATCTCTCGGCAGTTCGTCTGTGACTCAGACCG 
GGACTGCTTGGACGGCTCAGACGAGGCCTCCTGCCCGG 


ooyo 




CCGGGCAGGAGGCCTCGTCTGAGCCGTCCAAGCAGTCCCG 

GTCTGAGTCACAGACGAACTGCCGAGAGATGCACTTCCCATC 

GTGGCAGCGAAACTCGTCCTGGGAGCACGTCTTGGGGGC 


3597 




TCTCTCGGCAGTTCGTC 


3598 
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Clinical Phenotype & 
Mutation 




HQ: 


Correcting Gligos 




GAPGAAPTGPPRAnARA 


3599 


Hvoercholesterolaernia 

Cvs113Ara 

cTGC-CGC 


1 1 I (>RnTRPPAPRATRnr^AAr^Tr^PATPTPTPr k r^PAr % TTr N r k To 

i \ 1 ooo 1 OOOMOOrX 1 OOOnMlj 1 OUn ILIUI L»OV3Un\j 1 1 Ob 1 O 

\ o \ oMU 1 OAbAuubboAU 1 oU 1 1 bbAUobU l oAoAUoAoGC 

CTCCTGCCCGGTGCTCACCTGTGGTCCCGCCAGCTTCC 


3600 




GGAAGCTGGCGGGACCACAGGTGAGCACCGGGCAGGAGGC 
CTCGTCTG AGCCGTPCA AGP AfiTPPPftPTPTP A cxrr a p a r a 

CGAACTGCCGAGAGATGCACTTCCCATCGTGGCAGCGAAA 


3601 




ACCGGGACIGCTTGGAC 


3602 




GTPPAARPAGTPPPfSfTT 


3603 


Hvoercholesterolapiriia 

Glu119Lys 

cGAG-AAG 


AAGTRPATPTPTPRPP APiTTPPTPTfm^ apto a p &nnnnn a o 
rvrvo i oor\ i vl ui ooooMo I I oo oAU 1 OAoAUooooAU 

TGCTTGGACGGCTCAGACGAGGCCTCnTRPPPRRTRPTPAP 
CTGTGGTCCCGCCAGCTTCCAGTGCAACAGCTCCACCT 


3604 




AGGTGGAGCTGTTGCACTGGAAGCTGGCGGGACCACAGGTG 
AGCACCGGGCAGGAGGCnTCGTrTGAftrrfSTrrAAn:rArTr 

CCGGTCTGAGTCACAGACGAACTGCCGAGAGATGCACTT 


3605 




GCTCAGACGAGGCCTCC 


3606 




GGAGGnnTnGTPTGAGr 


3607 


Hvoerchotesterolaemia 

Glu119Term 

cGAG-TAG 


A AfiTfiP ATPTPTPRRP A <TfTP^TP7YTTf2 A PTP ApA ppppp a n 
rvAo i oo/-\ luiui oooOAo l l oo 1 o 1 o 1 oAo 1 OAoAOooooAL/ 

TGCTTGGACGGCTCAGACGAGGPPTPPTRPPPftfTrftPTPAP 
CTGTGGTCCCGCCAGCTTCCAGTGCAACAGCTCCACCT 


3608 




AGGTGGAGCTGTTGCACTGGAAGCTGGCGGGACCACAGGTG 
AGCACCGGGCAGGAGGPCTPGTPTnAfirrrTrprAAPrAr'Tr 

CCGGTCTGAGTCACAGACGAACTGCCGAGAGATGCACTT 


3609 




GCTCAGACGAGGCCTCC 


3610 




GRARRPPTPPTPTPAPP 
uunuuou I uu 1 O 1 OMOO 


3611 


Hvoerchole^terolapmia 

Cv<;1??Tprm 

TGCc-TGA 


TPRRP APTTPfTTPTPTP APTP A A rPOPP A rTPPTTPP a nn" 
i oooorvo i i oo i o i o i onU 1 oAoAoooooAo 1 oo 1 1 ooAUo 

nPTPArJAP^ArjnPPTPPTPPPPPPTPnTP A PPTPT^nTr»r»n 
oo 1 oAoAooAoooU 1 UU 1 oUUUoo 1 bU 1 LAoU I o f oGTCCC 

GCCAGCTTCCAGTGCAACAGCTCCACCTGCATCCCCCAG 


3612 




CTGGGGGATGCAGGTGGAGCTGTTGCACTGGAAGCTGGCGG 
GACCACAGGTGAGPAPPGGGPAftPAPPPPTPPTPTPAPPP 

GTCCAAGCAGTCCCGGTCTGAGTCACAGACGAACTGCCGA 


3613 




GCCTCCTGCCCGGTGCT 


3614 




AGCACCGGGCAGGAGGP 


ODlO 


Hvoercholesterolaemia 

Cys127Trp 

TGTg-TGG 


TGAPTPAGAPPPPPAPTPPTTPPAPPPPTPAr^APPAnnnpT 

i orvo i orvor\ooooor\o I ul» 1 1 oorVoooo I OAoAOoAooOo 1 

CCTGCCCGGTGCTCACCTGTGGTCPPGPPAnPTTPPAPTPP 
AACAGCTCCACCTGCATCCCCCAGCTGTGGGCCTGCGAC 


oblo 




GTCGCAGGCCCACAGCTGGGGGATGCAGGTGGAGCTGTTGC 
ACTGGAAGCTGGCGGGACCACAGGTGAGCACO.GGGPAGGA 

GGCCTCGTCTGAGCCGTCCAAGCAGTCCCGGTCTGAGTCA 


3617 




CTCACCTGTGGTCCCGC 


3618 




GCGGGACCACAGGTGAG 


3619 


Hypercholesterolaemia 

Gln133Term 

nPAG-TAG 


TGCTTGGACGGCTCAGACGAGGCCTCCTGCCCGGTGCTCAC 
CTGTGGTCCCGCCAGCTTCCAGTGCAACAGCTCCACCTGCAT 
CCCCCAGCTGTGGGCCTGCGACAACGACCCCGACTGCG 


3620 



WO 01/73002 
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Clinical PhenotypeA 
Mutation 


'•• •:• •:• 

Correcting Oiigos 


SEQID 

I NO: 




CGCAGTCGGGGTCGTTGTCGCAGGCCCACAGCTGGGGGAT 
GCAGGTGGAGCTGTTGCACTGGMGCTGGCGGfSArrArAfif; 

TGAGCACCGGGCAGGAGGCCTCGTCTGAGCGGTCCAAGCA 


3621 


CCAGCTTCCAGTGCAAC 


3622 


GTTGCACTGGAAfinTfift 


OUZO 


Hypercholesterolaernia 

Cvs134Glv 

gTGC-GGC 


1 I GGACGGnTPAGAPGAGGPPTPPTftPPPr^TpPTPApPTn 

TnnTPPPf^PP AfS PTTPP A/^TY^P A A P A PPTPP A PPTPr* A t^p 

CCCAGCTGTGGGCCTGCGACAACGACCCCGACTGCGAAG 


0024 


CTTCGCAGTCGGGGTCGTTGTCGCAGGCCCACAGCTGGGGG 
ATGCAGGTGGAGCTGTTGCAnTfifiAAfirTftfirrcftRArrArA 

GGTGAGCACCGGGCAGGAGGCCTCGTCTGAGCCGTCCAA 


3625 


GCTTCCAGTGCAACAGC 


3626 


GCTGTTGCACTGGAAGC 


OOz/ 


Hypercholesterolaernia 

Cys139Gly 

cTGC-GGC 


GAGGCCTCCTGCCOGGTGnTPAPPTGTGGTPPPnpPAftPTT 
CCAGTGCAACAGCTCCACCTGCATCCCCCAGCTGTGGGPPT 
GCGACAACGACCCCGACTGCGAAGATGGCTCGGATGAGT 


OUZO 


ACTCATCCGAGCCATCTTCGCAGTCGGGGTCGTTGTCGCAG 
GCCCACAGCTGGGGGATGCAGGTGGAGCTGTTfiPAfTfifiAA 

GCTGGCGGGACCACAGGTGAGCACCGGGCAGGAGGCCTC 


3629 


GCTCCACCIGCATCCCC 


3630 


GGGGATGnAGGTftftAfiP 


oool 


Hypercholesterolaernia 

Cys139Tyr 

TGC-TAC 


AGGPCTnnTGnnnGGTGPTPAPPTf^Tf^nTPPPr^pPAPPTTP 
CAGTGCAACAGCTCCACCTGCATCCCCCAGPTGTGGGPPTP; 
CGACAACGACCCCGACTGCGAAGATGGCTCGGATGAGTG 


oooz 


CACTCATCCGAGCCATCTTCGCAGTCGGGGTCGTTGTCGCA 
GGCCCACAGCTGGGGGATGCAfiGTfiftAfirTnTTf;rArTr5r5A 

AGCTGGCGGGACCACAGGTGAGCACCGGGCAGGAGGCCT 


3633 


CTCCACCTGCATCCCCC 


3634 


GGGGGATGCAfiGTHfJAft 


0000 


Hypercholesterolaernia 

Cvs146Term 

TGCg-TGA 


CTGTGGTCCnGnCAGPTTPPAGTGPAAPAftPTPPAPPT^PAT 
PnnnnAGPTGTGGGPPTGPf^APAAPfcAPPPPr^APTPPPA An 

ATGGCTCGGATGAGTGGCCGCAGCGCTGTAGGGGTCTT 


0000 


AAGACCCCTACAGCGCTGCGGCCACTCATCCGAGCCATCTTC 
GCAGTCGGGGTCGTTGTnGnARRnnrArARrTnr5f5nr5ATr5 

CAGGTGGAGCTGTTGCACTGGAAGCTGGCGGGACCACAG 


3637 


TGGGCCTGCGACAACGA 


3638 


TnGTTRTnGrARprrrA 


ooo9 


Hypercholesterolaernia 

Asp147Asn 

cGAC-AAC 


TGTGGTCCCGCCAGCTTCCAGTGPAAnAGPTPPAPPTGPATP 
CCCCAGCTGTGGGCCTGCGACAACGACCCCGACTGCGAAGA 
TGGCTCGGATGAGTGGCCGCAGCGCTGTAGGGGTCTTT 


00^U 


AAAGACCCCTACAGCGCTGCGGCCACTCATCCGAGCCATCTT 

CGCAGTCGGGGTCGTTGTCGCAGGCCCACAGCTGGGGGAT 

GCAGGTGGAGCTGTTGCACTGGAAGCTGGCGGGACCACA 


3641 




GGGCCTGCGACAACGAC 


3642 



WO 01/73002 
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Cnnical Phenotype & 
Mutation 


Correcting Oligos 


: SE(|M 
NO: 




O I uO 1 i vj 1 w/AOOOL/L/ 


004o 


Hypercholesterolaemia 

Asp147His 

cGAC-CAC 


TfTrn(TTPPP(^PPAf^PTTPPAf^TPPA APAr^PTPPAnPTooATn 
TGGCTCGGATGAGTGGCCGCAGCGCTGTAGGGGTCTTT 


0044 


AAAGACCCCTACAGCGCTGCGGCCACTCATCCGAGCCATCTT 
GCAGGTGGAGCTGTTGCACTGGAAGCTGGCGGGACCACA 


3645 


GGGCCTGCGACAACGAC 


3646 


r^TPr^TTnTnr^PAr^^ppp 


oo47 


Hypercholesterolaemia 

A<5n147Tvr 
nop it/ 1 y\ 

cGAC-TAC 


TnTnriTPPPf^PPAr5PTTPPAr^Tr^PAAPA^PTPr i Ar k PTr k n atp " 

PPPCA r^PTr^T^/^r^PPT^Pfi a p a a pp a ppopo a rnv^r*/^ aa^a 
UOoOMvjO I o 1 UobUU 1 oOlaAOAALroAOUOUvjAu 1 oLoAAoA 

TGGCTCGGATGAGTGGCCGCAGCGCTGTAGGGGTCTTT 


oo4o 


AAAGACCCCTACAGCGCTGCGGCCACTCATCCGAGCCATCTT 
CGCAGTCGGGRTnRTTRTf!f5rAr5r;rrrArAr;rTr5r5r5r5r5AT 

GCAGGTGGAGCTGTTGCACTGGAAGCTGGCGGGACCACA 


3649 


GGGCCTGCGACAACGAC 


3650 




oool 


Hypercholesterolaemia 

Cys152Arg 

cTGC-CGC 


TTPPAftTftPAAPAftPTPPAPPTY^PATPPPPPAPPTPTPPPP 
CTGCGACAACGACCCCGACTGCGAAGATGGPTPnr^ATPiAriT 
GGCCGCAGCGCTGTAGGGGTC 1 1 1 ACGTGTTCCAAGGGG 


000/1 


CCCCTTGGAACACGTAAAGACCCCTACAGCGCTGCGGCCAC 
TCATCCGAGnnATnTTrftrAfiTrrif^nifiTrnTTriTrrtrArjrsr 

CCACAGCTGGGGGATGCAGGTGGAGCTGTTGCACTGGAA 


3653 


ACCCCGACTGCGAAGAT 


3654 


ATOTTPftPAftTPnftfifTr 


0000 


Hypercholesterolaemia 

Cys152Gly 

cTGC-GGC 


1 1 f ^PAfTrnPAAPA^PTPPAPPTOPATPPPPPAPPTPTr^Prv^ 

CTGCGACAACGACCCCGACTGnGAAGATCQPTPr^nAT^A^T 
GGCCGCAGCGCTGTAGGGGTC 1 1 1 ACGTGTTCCAAGGGG 


0000 


CCCCTTGGAACACGTAAAGACCCCTACAGCGCTGCGGCCAC 
TCATCCGAGnrATrTTrRrAnTPRf^f^fiTrniTTnTrrsPAnrir 

CCACAGCTGGGGGATGCAGGTGGAGCTGTTGCACTGGAA 


3657 


ACCCCGACTGCGAAGAT 


3658 


ATCTTCGCAGTrfifififiT 


0009 


Hypercholesterolaemia 
TGCg-TGG 


nnAnTQnAAPAnPTPPAPPTPJPATPPPPPAPiPTr^Tr^rir^ppT " 

f^Pf^APAAPf^APPPPfiAPTPPP A AP ATPPPTPPP ATPAPTOO 

CCGCAGCGCTGTAGGGGTCTTTACGTGTTCCAAGGGGAC 


JDOU 


GTCCCCTTGGAACACGTAAAGACCCCTACAGCGCTGCGGCC 
ACTCATCCGAGCCATCTTCGCAGTCRRRRTPRTTfiTrRrAn 

GCCCACAGCTGGGGGATGCAGGTGGAGCTGTTGCACTGG 


3661 


CCCGACTGCGAAGATGG 


3662 


CCATCTTCGCAGTCGGG 


3663 


Hypercholesterolaemia 

Asp154Asn 

aGAT-AAT 


TGCAACAGCTCCACCTGCATCCCCCAGCTGTGGGCCTGCGA 
CAACGACCCCGACTGCGAAGATGGCTCGGATGAGTGGCCGC 
AGCGCTGTAGGGGTCTTTACGTGTTCCAAGGGGACAGTA 


3664 



WO 01/73002 



-244- 



PCT/US01/09761 



Clinical Phenotype & 


• 

Correcting Oligos 


£EQ ID 
M0: 




TACTGTCCCCTTGGAACACGTAAAGACCCCTACAGCGCTGCG 
ft P P A ptp atp pp. a r^pp atpttp p p a ptp pp pptp ^tt^to p 

CAGGCCCACAGCTGGGGGATGCAGGTGGAGCTGTTGCA 


3665 


ACTGCGAAGATGGCTCG 


3666 


A PPPATPTTPPP A PT 

ObAbOOA 1011 ObOAb 1 


3667 


Hypercholesterolaemia 
Rpri^fil pi i 

TCG-TTG 


bb 1 OOAOO 1 bOA 1 OOOOOAbO 1 bTbGGCoTGCGACAACGAC 

P P P ft A PTftPft A A ft ATftft ptppp. atp a ptpp p p pp a ppp 
ouLrOMU l OUoMAoM 1 bbU 1 OooA 1 oAo 1 bbOObOAbObO 1 b 

TAGGGGTCTTTACGTGTTCCAAGGGGACAGTAGCCCCTG 


3668 


CAGGGGCTACTGTCCCCTTGGAACACGTAAAGACCCCTACAG 

Pf^PTf^PfSfiPP APTP ATPPfl Af^Of^ AT^TT^f""^ A ^T^^orriT/^ 

OVjO 1 oOvjoOOAO 1 OA 1 OOvsAoOOA ION OtaOAu 1 OQsoCaoTO 

GTTGTCGCAGGCCCACAGCTGGGGGATGCAGGTGGAGC 


3669 


AGATGGCTCGGATGAGT 


3670 


APTP ATPPfl APPPATPT 

AO 1 OA 1 OObAbOOA 1 O 1 


3671 


Hypercholesterolaemia 
oys i Do i yr 
TGT-TAT 


1 b 1 bbbOO 1 bObAOAAObAOOOObAoTGCGAAGATGGCTCG 
bAlbAb rbGooGoAGCGCTGTAGGGGTC 1 1 1 ACGTGTTCCAA 
GGGGACAGTAGCCCCTGCTCGGCCTTCGAGTTCCACTG 


3672 


CAGTGGAACTCGAAGGCCGAGCAGGGGCTACTGTCCCCTTG 
oAAOAOo 1 AAAVjAOOOO 1 AOAoOoO 1 oOuuOOAO 1 OATOoG 
AGCCATCTTCGCAGTCGGGGTCGTTGTCGCAGGCCCACA 


3673 


GCAGCGCTGTAGGGGTC 


3674 


P A PPPPT A P A PPPPTPP 

bAOOOO 1 AOAbObO 1 bO 


3675 


Hypercholesterolaemia 

Tvr1 fi7Tprm 

i y i i u / i ciiii 

TACg-TAG 


OAAObAOOOObAO 1 bObAAbAl GbCTCGGATGAGTGGCCGC 

AftPftPTftT Aftftft ftTPTTT A PftTftTTPP A A PPPP APA PTAPP 
/aoovjVmt i o 1 rvoooo 1 o 1 1 1 AOo loll OOAAobbbAOAb 1 AbO 

CCCTGCTCGGCCTTCGAGTTCCACTGCCTAAGTGGCGAG 


3676 


CTCGCCACTTAGGCAGTGGAACTCGAAGGCCGAGCAGGGGC 

TAPTfiTPPPPTTPP A APAPfT A AAPA( , ( , f 1 PTAnA^o^(*iTri^r> 
1 AO 1 o 1 OOOO 1 1 uuAAOAOu 1 AAAuAOOOO 1 AOAuOGoTGoG 

GCCACTCATCCGAGCCATCTTCGCAGTCGGGGTCGTTG 


3677 


GGTCTTTACGTGTTCCA 


3678 


TP. P. A APAPPTA AAPAPP 

1 UbAAOAOu 1 AAAbAOO 


3679 


Hypercholesterolaemia 

Gln170Term 

cCAA-TAA 


PPPPAPTPPPA AOATOPPTPPO ato A OTOOO/^#^o ArvnooTo 

OOObAO 1 bObAAbA 1 bbO 1 ObbATGAGTGGooGoAGCGCTG 

TAftftftftTP 1 i 1 A PftTftTTPP A A ft ft ft ft APA PTAPPPPPTPPTP 
I nUOOO 1 O 1 1 J MOvj loll bUMnOOOunbnb 1 noUUbb I bb 1 O 

GGCCTTCGAGTTCCACTGCCTAAGTGGCGAGTGCATCC 


3680 


GGATGCACTCGCCACTTAGGCAGTGGAACTCGAAGGCCGAG 

P AftftftftPTAPTftTPPPPTTP.P A APAPPTA A APA PPPPTA A A P 

UMbubbU 1 AO 1 o 1 OOOO 1 1 ubAAOAOb 1 AAAbAOOOO 1 AOAb 

CGCTGCGGCCACTCATCCGAGCCATCTTCGCAGTCGGG 


3681 


ACGTGTTCCAAGGGGAC 


3682 


(j 1 0000 1 1 GbAAOAOGT 


3683 


H vn p iy* hr> 1 p a m ) m i o 
nypeioiiuitJoicroiaciTiia 

Cys176Phe 
TGC-TTC 


OvjoA 1 oAo 1 obOOoOAoOoO 1 (j 1 Aoooo 1 0 1 1 1 AObl olio 
CAAGGGGACAGTAGCCCCTGCTCGGCCTTCGAGTTCCACTG 
CCTAAGTGGCGAGTGCATCCACTCCAGCTGGCGCTGTGA 


3684 


TCACAGCGCCAGCTGGAGTGGATGCACTCGCC.^CTTAGGCA 
GTGGAACTCGAAGGCCGAGCAGGGGCTACTGTCCCCTTGGA 
ACACGTAAAGACCCCTACAGCGCTGCGGCCACTCATCCG 


3685 


TAGCCCCTGCTCGGCCT 


3686 
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Clinical Phenotype & 
Mutation 


, IJHBBI Gligos '\ r '\<s,. 


SEQID 
NO: 




AbbbbbAbUAbbbbb 1 A 


3687 


Hypercholesterolaemia 

\*tyO i / u i yi 

TGC-TAC 


ppp ATP a r^T/^r^r^r^r^r* a r % r s r s r k Tr t T a pppptpttt a ^^t/^tt/^ 
ObbA 1 bAb 1 buOObOAuuvjiL/ 1 b 1 Abbbb 1 b I I 1 Abb 1 bTTC 

P A Aft ftftft AP A ftT AH PP P PTfi PTP ft ftPPTTPft A ftTTPP A PTP 

CCTAAGTGGCGAGTGCATCCACTCCAGCTGGCGCTGTGA 


3688 


TCACAGCGCCAGCTGGAGTGGATGCACTCGCCACTTAGGCA 

ftTftft a a ptp ft a a ftftppp a r^c a r s r*r k r*r k T a ptptppppttpp a 
o 1 1 UbAMobUUbMboAbbbbb 1 AO 1 b 1 bbbb 1 1 bbA 

ACACGTAAAGACCCCTACAGCGCTGCGGCCACTCATCCG 


3689 


TAGCCCCTGCTCGGCCT 


3690 


AbbbbbAbCAbbbbbTA 


3691 


Hypercholesterolaemia 
TCG-TTG 


A 1 bAb 1 bbbbbbAbbbbTbTAbbbbTC 1 1 1 ACGTGTTCCAAG 
ftftftAPAftTAftPPPPTftPTPftftPPTTPftAftTTPPAPTfiPPTA 

AGTGGCGAGTGCATCCACTCCAGCTGGCGCTGTGATGG 


3692 


CCATCACAGCGCCAGCTGGAGTGGATGCACTCGCCACTTAG 

riPACT/^OAAPTPOAAOf^PPriAOPAPi/^PPPTAPTPTPPPPTT 
oUALj 1 <aoAAL* I UtJiAAUvjUOljAooAoobbb 1 Ab i b I bbbb I I 

GGAACACGTAAAGACCCCTACAGCGCTGCGGCCACTCAT 


3693 


CCCCTGCTCGGCCTTCG 


3694 


pp A A PPPPP A PP A PPPP 

bbAAbbbbbAbbAbbbb 


3695 


Hypercholesterolaemia 

PI, M Q~7l 

biino/Lys 
cGAG-AAG 


T A PPTPTTPP A A POPO APA PTA/^OPPr^TOPTPPOf^PT TO/^ A 

i Abb 1 b 1 1 bbAAbbbbAbAb 1 Abbbbb 1 bbibbbbCTTCGA 

PT rpp A PTPPPTA A PTOOP/^ A PTPO ATPP A /^TO/^ a PPT/" i »/ , "N/'> 

GTTCCACTGCCTAAGTGGCGAGTGCATCCACTCCAGCTGGC 
GCTGTGATGGTGGCCCCGACTGCAAGGACAAATCTGACG 


3696 


CGTCAGATTTGTCCTTGCAGTCGGGGCCACCATCACAGCGC 
GAAGGCCGAGCAGGGGCTACTGTCCCCTTGGAACACGTA 


3697 


TAAGTGGCGAGTGCATC 


3698 


P A TPP A PXPPPP A PTT A 

bA 1 bbAb 1 CbbbAb 1 1 A 


3699 


Hypercholesterolaemia 

i mo 1 i yi 

cCAC-TAC 


PA A PPPP APA A PPPPPTPPTPPPPPT A PTTPP A PTP 

bAAbbbbAbAb 1 Abbbbb IbbTCbGCCTTCGAGTTCCACTG 
P PT A A ftTft ft Pft A ftTftP ATPP A PTPP A ftPTftft PftPTftTft ATft 

GTGGCCCCGACTGCAAGGACAAATCTGACGAGGAAAACT 


3700 


AGTTTTCCTCGTCAGATTTGTCCTTGCAGTCGGGGCCACCAT 

P A P A ftPftPP A ft PTft ft A CTft /^ATCPA PTP^PP A PTT A ppp A P 
UnUAoubUUMbU 1 I OOA I bbnb 1 bbbbnb 1 1 Mbbbnb 

TGGAACTCGAAGGCCGAGCAGGGGCTACTGTCCCCTTG 


3701 


AGTGCATCCACTCCAGC 


3702 


r*r*~rr*r^ a ptp p a tpp a pt 
bb 1 bbAb 1 bbA 1 bbAb 1 


07AO 

3703 


Hypercholesterolaemia 

ftlvlQftAQn 

GGC-GAC 


pp T | PP A PTTPP A PTP PPT A A r^Tf^r^f^r* A PTPP A TPP A PTPP A 

bbl IbbAbl 1 bbAb 1 bbb 1 AAb 1 bbbbAb 1 bbA IbbAbTbbA 

ftPTftftPftPTftTft ATftftTftft PPPPft APTftP A Aftft AP A A ATPT 
OU 1 OuUOO 1 O I Un I VjO 1 UUOUUUUnU 1 bOnnbbnlrnnn 1 U 1 

GACGAGGAAAACTGCGGTATGGGCGGGGCCAGGGTGGG 


3704 


CCCACCCTGGCCCCGCCCATACCGCAGTTTTCCTCGTCAGAT 

TTPTPPTTPP A PTPPPPPPP A pp A TP APA COCm A PPTPP A 

Ilbl bb 1 1 bbAb 1 bbbbbbbAbbA I bAbAbbbbbAbb 1 bbA 

GTGGATGCACTCGCCACTTAGGCAGTGGAACTCGAAGG 


3705 


TGATGGTGGCCCCGACT 


3706 


AGTCGGGGCCACCATCA 


3707 


Hypercholesterolaemia 
Asp200Asn - 
cGAC-AAC 


GAGTTCCACTGCCTAAGTGGCGAGTGCATCCACTCCAGCTG 

GCGCTGTGATGGTGGCCCCGACTGCAAGGACAAATCTGACG 

AGGAAAACTGCGGTATGGGCGGGGCCAGGGTGGGGGCGG 


3708 
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Clinical Phenotvop A 
Mutation 


Correcting Oiigos 


NO: 




CCGCCCCCACCCTGGCCCCGCCCATACCGCAGTTTTCCTCG 

TP AP atttptppttpp ACTcr'ncccc a pp atp a o Acccrr* a o 
1 UAoM 1 1 1 o 1 t^b 1 1 obAb 1 v;bobbUUAUUn 1 bAbAbbbbbAb 

CTGGAGTGGATGCACTCGCCACTTAGGCAGTGGAACTC 


3709 


GTGGCCCCGACTGCAAG 


3710 


U ) J bbAb i UbbbbbbAb 


3711 


Hypercholesterolaemia 
GAOGGC 


A PTTOP A PTPPOT A A PTOPPP A PT/^r 1 A TOO A PTfP A OOTOOO 

Ao 1 1 bbAb 1 bbb 1 AAb 1 bbbbAb 1 bbA 1 bbAb 1 bbAbbTbGb 

PPTPTP ATPPTP f^PPPP^ A PTPP A APP A P A A ATPTP A PP A P 
VJV-f 1 o 1 On 1 go 1 ooUUV/UoMU 1 oLrAMVJOAOAAA 1 L» 1 bAObAb 

GAAAACTGCGGTATGGGCGGGGCCAGGGTGGGGGCGGG 


3712 


CCCGCCCCCACCCTGGCCCCGCCCAIACCGCAGI 1 1 ICCIC 

PTPAPA I 1 1 PTPPTTPP A flTCdCnCOC APP ATP A P A OPOPO A 
o 1 UAoA 1 1 Ibl bb 1 I bUAb 1 bbbbbbbAbbA 1 bAbAbbbbbA 

GCTGGAGTGGATGCACTCGCCACTTAGGCAGTGGAACT 


3713 


TGGCCCCGACTGCAAGG 


3714 


bb 1 1 bbAbJ_bbbbbbbA 


3715 


Hypercholesterolaemia 
cGAC-TAC 


O A PTTPrAPTPrTTA A OTOOO/"* A OTPP ATOP A OTOO A OOTO 

bAb 1 1 bbAb 1 bbb 1 AAb 1 bbbbAb 1 bbA 1 bbAb 1 bbAbb lb 
PPPPTPTPATPPTPPPPPPfiAPTPPAAPPAPAAATPTPAPP 

AGGAAAACTGCGGTATGGGCGGGGCCAGGGTGGGGGCGG 


3716 


CCGCCCCCACCCTGGCCCCGCCCAIACCGCAGI 1 1 ICC ICG 

TP AP ATTTPTPPTTPP A OTPP/^PPPP A PP A TP A P A PPPOO a O 
i OAbA 1 1 I o 1 bb I 1 obAb I ObbbbbbAbbA 1 bAbAbbbbbAb 

CTGGAGTGGATGCACTCGCCACTTAGGCAGTGGAACTC 


3717 


GTGGCCCCGACTGCAAG 


3718 


b 1 1 bbAb 1 bbbbbbbAb 


3719 


Hypercholesterolaemia 
uyszui i erm 
TGCa-TGA j 


OO AOTOOOT A A OTPPPP A PTPP A "TOO A OTOO A OOTOOOOOT 

bbAb 1 bbb 1 AAb I bbbbAbTbbATbCACTCbAGCTGbCbbT 
GTGATGGTGGCCCCGACTGCAAGGACAAATCTGACGAGGAA 
AACTGCGGTATGGGCGGGGCCAGGGTGGGGGCGGGGCGT 


3720 


ACGCCCCGCCCCCACCCTGGCCCCGCCCATACCGCAGTTTT 
1 L/0 1 OAuA 1 1 Hj 1 L»U 1 1 uLAo 1 OobboLUAOUA 1 UALACaL. 
GCCAGCTGGAGTGGATGCACTCGCCACTTAGGCAGTGG 


3721 


CCCGACTGCAAGGACAA 


3722 


TTPTPOTTP O A PTPPPP 

1 1 b 1 bb 1 1 bbAb 1 bbbb 


3723 


Hypercholesterolaemia 

w/Otw i i yi 

TGC-TAC 


TPP A PTPOPT A A OTOOOO A PTfO A TOO A OTOO A OOTOOOOO 

1 bbAb 1 bbb 1 AAb 1 bbbbAb 1 bbA 1 UbAL 1 bbAbb 1 bbbbb 

TPTP ATP PTPPP PPP P APTfiP A APP AP A A ATPTP APP APP A 
1 O i On lOul uuuUUuOnU 1 UunnuOnbn/An 1 o 1 bnbbnbbn 

AAACTGCGGTATGGGCGGGGCCAGGGTGGGGGCGGGGCG 


3724 


CGCCCCGCCCCCACCCTGGCCCCGCCCATACCGCAGTTTTC 

PTPPTP A P ATTTPTPPTTPP A nTCOCdOCC A PP A TO AP A PPO 
U I bb 1 bAbA II 1 b 1 bb I 1 bbAb 1 bbbbbbbAbbA 1 bAbAbbb 

CCAGCTGGAGTGGATGCACTCGCCACTTAGGCAGTGGA 


3725 


CCCCGACTGCAAGGACA 


3726 


1 \j 1 1 1 buAo 1 wboo 


3727 


nypercnoiesteroiaernia 

Asp203Asn 

gGAC-AAC 


1 oUU 1 AAU 1 vjoLrbAo 1 bL»A 1 UUAL. 1 OUAbL. 1 boUbL. Tb loA 

TGGTGGCCCCGACTGCAAGGACAAATCTGACGAGGAAAACT 
GCGGTATGGGCGGGGCCAGGGTGGGGGCGGGGCGTCCTA 


3728 


TAGGACGCCCCGCCCCCACCCTGGCCCCGCCCATACCGCA 
Gill ICCTCGTCAGATTTGTCCTTGCAGTCGGGGCCACCATC 
ACAGCGCCAGCTGGAGTGGATGCACTCGCCACTTAGGCA 


3729 


ACTGCAAGGACAAATCT 


3730 



WO 01/73002 



-247- 
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Clinical Phenotype & 
Mutation 


Correcting Oligos 


SEQID 

MO: 




A f ATTTPTPPTTPP A PT 

AbA 1 1 1 b 1 UU 1 I bOAb 1 


3731 


nypercnotssiBfoiBBniiB 

Aspzuobiy 

GAC-GGC 


bUO 1 AAb f bbObAb / bOA f LrCAo 1 GCAbo i bbCGC iGTGAT 
bb 1 bbbbbbbAbTGLAAbbALAAATCTGAbGAGGAAAACTG 
CGGTATGGGCGGGGCCAGGGTGGGGGCGGGGCGTCCTAT 


i7on 

3732 




ATAGGACGCCCCGCCCCCACCCTGGCCCCGCCCATACCGCA 

PI I 1 i rPTP^TP A P. AIM PjTPPTTPP A PTPPPPPPO APP ATP 
oil II 1 1 UAbA 1 1 1 b \ LrU 1 1 bbAb 1 bbbbbbUAOUA 1 U 

ACAGCGCCAGCTGGAGTGGATGCACTCGCCACTTAGGC 


3733 




CTGCAAGGACAAATCTG 


3734 




PAPATTTPTPPTTPPAP 

UAbA 1 1 1 bTULr 1 1 bUAb 


3735 


nypercnoiesteroiaemia 
GAC-GTC 


PPPTA A PTPPPP A PTPP ATPP A PTPP A PPTPPPPPTPTP AT 

bUU 1 AAb 1 bbObAb 1 bUA 1 UUAL/ 1 UUAbU 1 bbOGoTGTGAT 

CGGTATGGGCGGGGCCAGGGTGGGGGCGGGGCGTCCTAT 


3736 




ATAGGACGCCCCGCCCCCACCCTGGCCCCGCCCATACCGCA 

1 1 1 1 PPTP^TP ATTT^TPrTTriP A PTPPPPPPP A PP ATP 
1 1 11 1 LrO 1 UAVjA 1 1 1 blOL* ' ■ bUAb 1 UbbbbLrbAOOA 1 U 

ACAGCGCCAGCTGGAGTGGATGCACTCGCCACTTAGGC 


3737 




CTGCAAGGACAAATCTG 


3738 




UAbA 1 1 1 b 1 bb 1 1 bbAb 


3739 


nypercnoiesieroiaernia 

Ser205Pro 

aTCT-CCT 


APTPPPr* A PTPP A TOP A PTPP A fPTP^Or'PTPTr 1 ATPPTPP 

Ab 1 bbbbAb 1 bbA 1 bL.Ab 1 bbAbb 1 bbbbb 1 b 1 bA 1 bbl bb 
CCCCGACTGCAAGGACAAATCTGACGAGGAAAACTGCGGTAT 
GGGCGGGGCCAGGGTGGGGGCGGGGCGTCCTATCACCT 


3740 




AGGTGATAGGACGCCCCGCCCCCACCCTGGCCCCGCCCATA 
CCGCAGI 1 1 ICCTCGTCAGATTTGTCCTTGCAGTCGGGGCCA 
CCATCACAGCGCCAGCTGGAGTGGATGCACTCGCCACT 


3741 




AGGACAAATCTGACGAG 


3742 




CTCGTCAGATTTGTCCT 


3743 


nypercnoiesieroiaGmia 

Asp206Glu 

GACg-GAG 


bbAb 1 bbA 1 bbAb 1 bbAbbTbbbbbTbTbATGGTGGCCCCG 

ACTGCAAGGACAAATCTGACGAGGAAAACTGCGGTATGGGC 

GGGGCCAGGGTGGGGGCGGGGCGTCCTATCACCTGTCCC 


■7,-7 « a" 

3744 




GGGACAGGTGATAGGACGCCCCGCCCCCACCCTGGCCCCG 
CCCATACCGCAGTTTTCCTCGTCAGATTTGTCCTTGCAGTCG 
GGGCCACCATCACAGCGCCAGCTGGAGTGGATGCACTCG 


3745 




AAATCTGACGAGGAAAA 


3746 




1 1 1 ICUICGICAGAI 1 1 


3747 


nypercnoiesieroiaernia 

Glu207Gln 

cGAG-CAG 


A A PTPP A TPP A PTPP A PPTPPPPP"TPT~P A "T"PPT"P Pi^PPPP A 

bAb 1 bbA f bbAb 1 bLAbb 1 bbGbb 1 b 1 bATbGTGbCCCCGA 

CTGCAAGGACAAATCTGACGAGGAAAACTGCGGTATGGGCG 
GGGCCAGGGTGGGGGCGGGGCGTCCTATCACCTGTCCCT 


3748 




AGGGACAGGTGATAGGACGCCCCGCCCCCACCCTGGCCCC 
GCCCATACCGCAGI 1 1 1 CCTCGTCAGATTTGTCCTTGCAGTC 
GGGGCCACCATCACAGCGCCAGCTGGAGTGGATGCACTC 


3749 




AATCTGACGAGGAAAAC 


3750 


1 


b! 1 1 ICCICGICAGAI i 


3751 



WO 01/73002 
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Clinical Fhenotype& 
Mutation -t;? 


Correcting Oligos 


SEQ ID 


Hypercholesterolaemia 

Glu207Lys 

cGAG-AAG 


GAGIGLATCCACTCCAGCTGGUGCTGTGATGGTGGCCCCGA 

CTGCAAGGACAAATCTGACGAGGAAAACTGCGGTATGGGCG 

GGGCCAGGGTGGGGGCGGGGCGTCCTATCACCTGTCCCT 


3752 


AGGGACAGGTGATAGGACGCCCCGCCCCCACCCTGGCCCC 
GCCCATACCGCAGI 1 1 1 CCTCGTCAGATTTGTCCTTGCAGTC 
GGGGCCACCATCACAGCGCCAGCTGGAGTGGATGCACTC 


3753 


AATCTGACGAGGAAAAC 


3754 


Gl 1 1 ICCICGICAGAI I 


3755 


Hypercholesterolaemia 

Glu207Term 

cGAG-TAG 


/"> A OT/">0 A "TOO A OTOO A OOT/"" »00/"* »OTOTO A T /""NT" y> r^f^f^r^ A 

GAGTGCATCCACTCCAGCTGGCGCTGTGATGGTGGCCCCGA 

CTGCAAGGACAAATCTGACGAGGAAAACTGCGGTATGGGCG 

GGGCCAGGGTGGGGGCGGGGCGTCCTATCACCTGTCCCT 


3756 


AGGGACAGGTGATAGGACGCCCCGCCCCCACCCTGGCCCC 
GCCCATACCGCAGTTTTCCTCGTCAGATTTGTCCTTGCAGTC 
GGGGCCACCATCACAGCGCCAGCTGGAGTGGATGCACTC 


3757 


AATCTGACGAGGAAAAC 


3758 


Gl 1 1 ICCICGICAGAI I 


3759 


Hypercholesterolaemia 
cGAA-AAA 


Tr\ r TO A O AAA A "TO A A O A O A OTOTOTOOTO rm OO A PAT/^TAP 

TCTTGAGAAAATCAACACACTCTGTCCTG MM CCAGCTGTGG 

PP A PPTfSTP fSPPPTYS A Pfi A ATTPP A PTTfiPTPTf^ ATPiP A A A PT 

GCATCCATGGCAGCCGGCAGTGTGACCGGGAATATG 


3760 


CATATTCCCGGTCACACTGCCGGCTGCCATGGATGCAGTTTC 
OA I UAGAGGAL. I GGAA I TCG I OAGGGOGAGAGGTGGCC.AUA 
GCTGGAAAACAGGACAGAGTGTGTTGA 1 1 1 ICTCAAGA 


3761 


GCCCTGACGAATTCCAG 


3762 


OTOO A AT'I A/^TA A OOOO 

CTGGAATTCGTCAGGGC 


3763 


Hypercholesterolaemia 
cCAG-TAG 


O A A A A TO A A O A O A OTOTOTOOTO'I l — 1" POO A OOTOTOOOO A 0/"*TT 

GAAAATCAACACACTCTGTCCTG MM CCAGCTGTGGCCACCT 

^TP^JPPPTO A Pf2 A ATTPP A ^TCrTPTl? ATP^ AAA PTPP ATPP 

ATGGCAGCCGGCAGTGTGACCGGGAATATGACTGCA 


0"7A A 

3764 ; 


TGCAGTCATATTCCCGGTCACACTGCCGGCTGCCATGGATGC 

Ala 1 1 1 OOA 1 UAuAGUAU 1 laGAA 1 1 OG 1 UAGGGL.GALAGG 1 GG 

CCACAGCTGGAAAACAGGACAGAGTGTGTTGA 1 MIC 


3765 


ACGAATTCCAGTGCTCT 


3766 


A O A OO A PTP O A ATTPPT 

AbAbUAu 1 GbAA 1 1 LG I | 


3767 


Hypercholesterolaemia 

Cys227Phe 

TGC-TTC 


OPT A 1 — 1 — T — TOO A OOTOTOOOO A OOTOTOOOOOTO A OO A ATTOO 

CCTG MM CCAGCTGTGGCCACCTGTCGCCCTGACGMTTCC 

AGTGCTCTGATGGAAACTGCATCCATGGCAGCCGGCAGTGT 

GACCGGGAATATGACTGCAAGGACATGAGCGATGAAGT 


07CO 

3768 


ACTTCATCGCTCATGTCCTTGCAGTCATATTCCCGGTCACACT 
GUL.13\jU 1 GOOA 1 bbA 1 GUAG 1 1 1 OUA 1 L.AGAGUAL. 1 GGAA 1 1 
CGTCAGGGCGACAGGTGGCCACAGCTGGAAAACAGG 


3769 


TGGAAACTGCATCCATG 


3770 


CATGGATGCAGTTTCCA 


3771 


Hypercholesterolaemia 

Asp235Glu 

GACc-GAA 


TCGCCCTGACGAATTC^AGTGCTCTGATGGAAACTGCATCCA 
TGGCAGCCGGCAGTGTGACCGGGAATATGACTGCAAGGACA 
TGAGCGATGAAGTTGGCTGCGTTAATGGTGAGCGCTGG 


3772 
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PCT/US01/09761 



Clinical Phenotype & 
Mutation 


Correcting Oligos 


SEQll 
MO: 




CCAGCGCTCACCATTAACGCAGCCAACTTCATCGCTCATGTC 

PTTPJP A CXVr AT ATTPP POCiTP A P A PTO PP nnfTH P P ATO P! AT 

GCAGTTTCCATCAGAGCACTGGAATTCGTCAGGGCGA 


3773 


CAGTGTGACCGGGAATA 


3774 


TATTPPPPPTO APAPTP 


Q77K 
Of fO 


Hypercholesterolaemia 
GAC-GGC 


PTPr^PPr^TPAPri A ATTPPAOTPPTPTP hTflC: A A A PTPP ATPP 
Vj 1 LrOUOU 1 vjAUoAA 1 1 OLrAo 1 bU 1 L* 1 bA 1 ooAAAO 1 bUA 1 OLr 

ATGGnAGnCGGnAGTGTGAnCGGGAATATGAnTGPAAGGAP 
ATGAGCGATGAAGTTGGCTGCGTTAATGGTGAGCGCTG 


Q77£ 
Of f 0 


CAGCGCTCACCA7TAACGCAGCCAACTTCATCGCTCATGTCC 
TTnPAfTrPATATTPPPfif5TPAPAPTf5PPf5f5PTfipPATft:r5ATn 

1 1 OOAO 1 On 1 Ml 1 l/OOW 1 UnOftv 1 000000 1 OOOA 1 uOn 1 O 

CAGTTTCCATCAGAGCACTGGAATTCGTCAGGGCGAC 


3777 


GCAGTGTGACCGGGAAT 


3778 


ATTPPPnr^TP A P A PTfiP 


Q770 

of i y 


Hypercholesterolaemia 
oiu^o/ Lys 
gGAA-AAA 


PPTPi A m A ATTPP A f^THl PTPTO ATOP: A A A PTOP ATPP ATOP P 
i uAOonn I 1 oOAvj J bU i O 1 bn i bbnnAO i bUA I OOA 1 uoo 

APPPPPPAPTPTPAPPPPfl A AT ATP APTPP A APPAPATOAP 

AbUUbbUAb 1 o 1 oAUwoUvaAA 1 A 1 oAO 1 bbAAboAUA 1 bAb 

CGATGAAGTTGGCTGCGTTAATGGTGAGCGCTGGCCAT 


^7QO 
0/ Ou 


ATGGCCAGCGCTCACCATTAACGCAGCCAACTTCATCGCTCA 
TrsTPPTTf^PAfSTPATATTPppfirsTPAPAPTRPPr^rsPTCPPAT 

1 O 1 OO I 1 OOAO 1 OA 1 /A 1 1 OOOOO 1 OAOAO 1 OOOOOO 1 OOOA 1 

GGATGCAGTTTCCATCAGAGCACTGGAATTCGTCAGG 


3781 


GTGACCGGGAATATGAC 


3782 


OTP AT ATTP P PO OTP A P 
o 1 OA 1 A 1 1 UUbbb 1 L»AU 


J/ 00 


Hypercholesterolaemia 

nvc,?4f)Php 
TGC-TTC 


TPP A OTPPTPTP ATOP AAA PTPP ATPP ATPPP APPPOPPAPT 
1 bUAo 1 oLr 1 U 1 bA 1 ovjAAAO 1 bl/A 1 UUA 1 ooOAoOOvjoOAVj 1 

GTGACnGGGAATATGACTGnAAGGAnATGAGCGATGAAGTTG 
GCTGCGTTAATGGTGAGCGCTGGCCATCTGGI 1 1 ICC 




GGAAAACCAGATGGCCAGCGCTCACCATTAACGCAGCCAACT 

TP ATPf5PTP ATflTPPTTfJP A C5TP AT ATTPP P f5 f5TP A P APTY5P 
1 OA 1 OOO 1 OA 1 O 1 OO 1 1 OOAO 1 OA 1 A 1 1 OOOOO 1 OAOAO 1 Oo 

CGGCTGCCATGGATGCAGTTTCCATCAGAGCACTGGA 


3785 


ATATGACTGCAAGGACA 


3786 


TOTPPTTOPA OTP A TAT 
I Kj J LfU f 1 OUAVjj 1 OA 1 A f 


Of Of 


Hypercholesterolaemia 

AqD245GIu 

GATg-GAA 


A A APTPPATPP ATPOP APPPOOP APTPTP APPPPP A AT ATP 
AAAO 1 bUA I OOA 1 bbUAbUubbUAb 1 o 1 bAul/bbbAA J A 1 o 

ACTGCAAGGACATGAGCGATGAAGTTGGCTGCGTTAATGGTG 
AGCGCTGGCCATCTGG 1 1 1 1 CCATCCCCCATTCTCTGT 


^7QQ 
0/ 00 


ACAGAGAATGGGGGATGGAAAACCAGATGGCCAGCGCTCAC 

PATTAAP^PA^PPAAPTTPATPrtPTPATfTTPPTTfiPArtTPATA 
OA 1 1 AAOOOAOOOAAO 1 1 OH 1 OOO 1 OA 1 O 1 OO 1 1 OOAO 1 OA 1 A 

TTCCCGGTCACACTGCCGGCTGCCATGGATGCAGTTT 


3789 


ATGAGCGATGAAGTTGG 


3790 


PPA APTTPATPPPTPAT 

OOAAO 1 1 OA 1 O0>O 1 OA 1 




nypercnoiesteroiaernia 

Cys249Tyr 

TGC-TAC 


ATPPPAPPPPPPAOTOTOAPPOPPA AT ATP A PTPP A APPAP 

A I bbuAbbbbbbAb 1 o 1 bAbbbbbAA 1 A 1 oAO 1 <aOAAboAO 

ATGAGCGATGAAGTTGGCTGCGTTAATGGTGAGCGCTGGCC 
ATCTGGI i 1 ICCATCCCCCATTCTCTGTGCCTTGCTGCT 




AGCAGCAAGGCACAGAGAATGGGGGATGGAAAACCAGATGG 
CCAGCGCTCACCATTAACGCAGCCAACTTCATCGCTCATGTC 
CTTGCAGTCATATTCCCGGTCACACTGCCGGCTGCCAT 


3793 


AGTTGGCTGCGTTAATG 


3794 



WO 01/73002 



-250- 



PCT/US01/09761 



Clinical Phenotype& 
Mutation 


Correcting Oligos 


SEQlD 
HQ: 




/^ATTA A A/~* A A /"^ A A A A AT 

CATTAACGCAGCCAACT 


3795 


Hypercholesterolaemia 

olUZODLyS 

cGAG-AAG 


A /""N /~N ATA A /-^ A A A A A A AT/~* A A A 1 1 AATAA 1 1 AATATATATA AAT* 

AGGCTCAGACACACCTGACCTTCCTCCTTCCTCTCT 

U 1 UAUAvo 1 VjALrAu 1 Lr 1 oUb AooUAULrUAAUAAo I 1 UAAo 1 \j 1 

CACAGCGGCGAATGCATCACCCTGGACAAAGTCTGCA 


3796 


TGCAGACTTTGTCCAGGGTGATGCATTCGCCGCTGTGACACT 

TA A A fTTr*'! 1 r^^^T^^rn*^/" 1 /^ AAA I^TPTO A ^TPTP A A A AAA A 

1 bAAb 1 1 b N bbb 1 bbCTCbbAbAbl bTCACTGTGAGAGCCA 
GAGAGAGGAAGGAGGAAGGTCAGGTGTGTCTGAGCCT 


3797 


CACTCTGCGAGGGACCC 


3798 


AAATAA ATA AA A A A /">' 1" A 

GGGTCCCTCGCAGAGTG 


3799 


Hypercholesterolaemia 
oer zooArg 
AGCg-AGA 


A ATAT/^T AT/^/""*/^"T"A*T"A A A /^*T"/~V A /"V A ATATrVA>/^ A A A AAA A A 

CCTCTCTCTGGCTCTCACAGTGACACTCTGCGAGGGACCCAA 

PA APTTPA APTPTPAPAPrPPPrA ATPPATPAPPPTPPAPA A 

UAAo i f OAA(j I o 1 UAoAOoouooAA i (jOA l GAGOO 1 ooAOAA 

AGTCTGCAACATGGCTAGAGACTGCCGGGACTGGTCA 


3800 


TGACCAGTCCCGGCAGTCTCTAGCCATGTTGCAGACTTTGTC 
bAbbb 1 bA 1 bbA 1 1 bbbbbb 1 b 1 bAbAb 1 1 bAAb 1 1 b 1 1 bbb 
TCCCTCGCAGAGTGTCACTGTGAGAGCCAGAGAGAGG 


3801 


TGTCACAGCGGCGAATG 


3802 


CATTCGCCGCTGTGACA 


3803 


Hypercholesterolaemia 

Glu267Lys 

cGAA-AAA 


TATATA A ATATA AAA ATA AAA ATATA A A A AAA A AAA A A A A A A 

TCTCTGGCTCTCACAGTGACACTCTGCGAGGGACCCAACAAG 

*T 1*/"^ A A /"N^r^>*^^> A /*N A A A/*N A A A AT/'N A A TA A A A AT^**/"N A A AAA ^*%T A 

TTCAAGTGTCACAGCGGCGAATGCATCACCCTGGACAAAGTC 
TGCAACATGGCTAGAGACTGCCGGGACTGGTCAGATG 


3804 


CATCTGACCAGTCCCGGCAGTCTCTAGCCATGTTGCAGACTT 

TATA A A ^rTPATP/' 1 A TT/*r , ^^T/^TP AAA /\| l/s a A ATTAT 

1 b 1 bbAbbb 1 bA 1 bbA l TCbbbbCTGTGACAC M GAACTTGT 
TGGGTCCCTCGCAGAGTGTCACTGTGAGAGCCAGAGA 


3805 


ACAGCGGCGAATGCATC 


3806 


GATGCATTCGCCGCTGT 


3807 


Hypercholesterolaemia 
cGAA-TAA 


TCTCTGGCTCTCACAGTGACACTCTGCGAGGGACCCAACAAG 

TTP A A r^Ti^TP A P A ^PP/^P/^ A A TPP A TP A PPPTPP A P A A APTP 

I 1 UAAo 1 o 1 OAUAoOooUvzAA 1 buA 1 GAOUU I ooAOAAAo 1 U 

TGCAACATGGCTAGAGACTGCCGGGACTGGTCAGATG 


3808 


CATCTGACCAGTCCCGGCAGTCTCTAGCCATGTTGCAGACTT 

TPTAA A Or*PTr» ATr*A A 1 1 APP/^AAT^TO AAA Alio A A ATT AT 

1 b 1 bbAbbb 1 bA 1 bbA 1 1 Cbbbbb 1 b IbAbAb 1 1 bAAb ITGT 

TGGGTCCCTCGCAGAGTGTCACTGTGAGAGCCAGAGA 


3809 


ACAGCGGCGAATGCATC 


3810 


A A TA A ATT/* A A A A ATAT 

GATGCATTCGCCGCTGT 


'JO A A 

3811 


Hypercholesterolaemia 
cAAA-GAA 


AAA AT at A A f~\ a AAA A AAA A A A A A ATT A A A AT ATA AAA A A A A 

ACACTCTGCGAGGGACCCAACAAGTTCAAGTGTCACAGCGG 

a ATOP ATP A PPPTPP A P A A A PTPTPP A A P ATPPPT A P A P A 

UbAA 1 UUA 1 L/AUUu 1 bbAUAAAb 1 U 1 vjGAAOA 1 bbU 1 AVjAoA 

CTGCCGGGACTGGTCAGATGAACCCATCAAAGAGTGCG 


3812 


CGCACTCTTTGATGGGTTCATCTGACCAGTCCCGGCAGTCTC 

T A AAA AT ATT A A A A A ATTTATAA A A A ATA ATA A ATTAAAAAA 

1 AbbbA 1 b 1 1 bbAbAb 1 1 Tb 1 bbAbbbTbA 1 bbA ITbbbbGb 
TGTGACACTTGAACTTGTTGGGTCCCTCGCAGAGTGT 


3813 


CCCTGGACAAAGTCTGC 


3814 


GCAGACTTTGTCCAGGG 


3815 


Hypercholesterolaemia 

Cys275Term 

TGCa-TGA 


CGAGGGACCCAACAAGTTCAAGTGTCACAGCGGCGAATGCA 
TCACCCTGGACAAAGTCTGCAACATGGCTAGAGACTGCCGG 
GACTGGTCAGATGAACCCATCAAAGAGTGCGGTGAGTCT 


3816 



WO 01/73002 



-251- 



PCT/US01/09761 



viiiiivcti « iivinuiy jjc <x 

Mutation 




|g ; Correcting Oligos * ; §|;plv- ;DJy|iM 


NO; 




AGACTCACCGCACTCTTTGATGGGTTCATCTGACCAGTCCCG 
u^Ao 1 b 1 U 1 AobOA 1 o 1 1 b UAoAO 1 1 1 o 1 UUAooo 1 oA 1 obA 
TTCGCCGCTGTGACACTTGAACTTGTTGGGTCCCTCG 


3817 


AAAGTCTGCAACATGGC 


3818 


bbbA lb! 1 GbAbAbTTT 


3819 


Hypercholesterolaemia 
GAC-GGC 


A PTTP A A PTPTP A P A PPPPPP A A TPP A TP A /^/^/^"T"/^ P A P A A A P 

Ab 1 1 bAAb 1 b 1 bAbAbbbbbbAATbbAl bACCCTGGACAAAG 

TPTP.P A A P ATP5P.PT A P. A P. A PTP,PPP.P,P.APTO.P.TP A P ATP A A 

CCCATCAAAGAGTGCGGTGAGTCTCGGTGCAGGCGGCT 


3820 


AGCCGCCTGCACCGAGACTCACCGCACTCTTTGATGGGTTCA 

TpTp AppA OTPPPPf^P A PTPTPT APPP ATPTTPP APA PTTTP 

1 b ! bAbbAb 1 bbbbbbAb 1 b 1 b 1 AbbbA loll oUAbAV/ 1Mb 

TCCAGGGTGATGCATTCGCCGCTGTGACACTTGAACT 


3821 


GGCTAGAGACTGCCGGG 


3822 


PPOPPPAPTPTPTAPPP 

bbbbbbAbib | U 1 Abbb 


3823 


Hypercholesterolaemia ' 

uyo^o i j yi 
TGC-TAC 


tp a a ptptp a p a r^f^r^r^r^c* a a top ato a ppptpp a p a a a otot 
1 bAAb 1 b 1 bAbAbbbbbbAA 1 bbA 1 bAbbb 1 bbAbAAAb I bl 

HP A A P ATf^ HPT A A A PTft P P P.P. A PTP.P.TP A ATP. A A P P P 

ATCAAAGAGTGCGGTGAGTCTCGGTGCAGGCGGCTTGC 


3824 


GCAAGCCGCCTGCACCGAGACTCACCGCACTCTTTGATGGG 

TTP ATPTP A PP A PTPPPPP/* A P^TP'TPT A PPP ATPTTPO APAP 

1 1 UA 1 b 1 bAbbAb 1 bbbbbbAb 1 b 1 b 1 AbbbA 1 b 1 1 bbAbAb 

TTTGTCCAGGGTGATGCATTCGCCGCTGTGACACTTGA 


3825 


TAGAGACTGCCGGGACT 


3826 


Ab 1 bbbbbbAb 1 b 1 b iA 


3827 


Hypercholesterolaemia 

A amOOO A mm 

ASp2ooAsn 
gGAC-AAC 


TPTO A O A PPPPPP A ATPP ATP A PPPTPP A P A A A PTPTPP A AP 

1 b 1 bAbAbbbbbbAA IbbATCAbbbTbGAbAAAGTCTGCAAC 

A TPPPT A P A P A P"T"P P/"* P /"*^ A /"VT /">~T"" /"""* A /*"> a TZ-X A A A AAA 

ATGGCTAGAGACTGCCGGGACTGGTCAGATGAACCCATCAAA 
GAGTGCGGTGAGTCTCGGTGCAGGCGGCTTGCAGAGT 


3828 


ACTCTGCAAGCCGCCTGCACCGAGACTCACCGCACTCTTTGA 
1 bbb 1 1 OA 1 U 1 oAOUAo 1 UbUooUAo 1 U 1 0 1 AoUUA loll oU 
AGACTTTGTCCAGGGTGATGCATTCGCCGCTGTGACA 


3829 


ACTGCCGGGACTGGTCA 


3830 


tp a pp a r^Tf^r^r^r^r^r* a pt 
1 bAbbAb 1 CbbbbbAGT 


3831 


Hypercholesterolaemia 
GACt-GAG 


TP APAPPPPPPA ATPP ATP A PPPTPP A P A A A PTPTPP A a P AT 

1 bAbAbbbbbbAA 1 bbATCACbbTbGACAAAGTCTGCAACAT 

fiftPTAPS A APTP5PPf^ri A PTf^/TTP A ATPi A A PPP ATP A A A P. 

AGTGCGGTGAGTCTCGGTGCAGGCGGCTTGCAGAGTTT 


3832 


AAACTCTGCAAGCCGCCTGCACCGAGACTCACCGCACTCTTT 

PATPPPTTP ATPTPAPP A f*TPPPPPP A PTPTPT A PPP ATPTT 

uA 1 oub 1 1 L/A 1 U 1 oAUUAb 1 UL-OooUAo 1 0 1 U 1 AoUl/A loll 
GCAGACI 1 1 GTCCAGGGTGATGCATTCGCCGCTGTGA 


3833 


TGCCGGGACTGGTCAGA 


3834 


TUToAULAGTCCrCGoCA 


3835 


nypercnoiesteroiaemia > 

Asp283Tyr 

gGAC-TAC 


TPTP A P A PPPPPP A ATPP AT/"* A PPPTPP A P A A A /"*"r/" v T/"*/"* A AO 

1 o 1 OAUAoGboUoAAToOATCAUUL. 1 bbAOAAAbTGTbCAAC 
ATGGCTAGAGACTGCCGGGACTGGTCAGATGAACCCATCAAA 
GAGTGCGGTGAGTCTCGGTGCAGGCGGCTTGCAGAGT 


3836 


ACTCTGCAAGCCGCCTGCACCGAGACTCACCGCACTCTTTGA 
TGGGTTCATCTGACCAGTCCCGGCAGTCTCTAGCCATGTTGC 
AGACTTTGTCCAGGGTGATGCATTCGCCGCTGTGACA 


3837 


ACTGCCGGGACTGGTCA 


3838 



WO 01/73002 



-252- 



PCT/US01/09761 



Cfinical fhenotype& 
Mutation 


^;;j|il|Jf |; Correcting Oligos MiMV^S: 


SEQID 
NO: 




TGACOAGTCCCGbOAGT 


3839 


Hypercholesteroiaemia 
I rpzo4 r erm 
TGGt-TGA 


OAbObbObAA IbOA 1 OACCCTGGACAAAGTCTGCAACATGG 

CTAGAGACTGCCGGGACTGGTCAGATGAACCCATCAAAGAGT 

GCGGTGAGTCTCGGTGCAGGCGGCTTGCAGAGTTTGTG 


3840 


CACAAACTCTGCAAGCCGCCTGCACCGAGACTCACCGCACT 

b 1 II oA 1 bbb 1 1 UA 1 b 1 bAUbAb 1 bbbbbbAb 1 b 1 L.1 AbUUA 

TGTTGCAGACTTTGTCCAGGGTGATGCATTCGCCGCTG 


3841 


CGGGACTGGTCAGATGA 


3842 


X OA 1 OTbACOAGTCCCG 


3843 


Hypercholesteroiaemia 

Ocf ilOOLcU 

TCA-TTA 


GCGGCGAATGCATCACCCTGGACAAAGTCTGCAACATGGCTA 

vjAvjAU 1 VsUUoooMu 1 1 UAbA 1 bAAOOOA 1 OAAAbAb 1 bU 

GGTGAGTCTCGGTGCAGGCGGCTTGCAGAGTTTGTGGG 


3844 


CCCACAAACTCTGCAAGCCGCCTGCACCGAGACTCACCGCA 
b 1 b 1 1 1 UA 1 bob 1 1 UA 1 b 1 bAbbAb 1 bLbbbbAb 1 b 1 b 1 Abb 
CATGTTGCAGACTTTGTCCAGGGTGATGCATTCGCCGC 


3845 


GGACTGGTCAGATGAAC 


3846 


b 1 1 0A1 0TGA00AGTC0 


3847 


Hypercholesteroiaemia 
AM-AGA 


000 1 bbAOAAAb 10 1 bOAAOATbGCTAGAGACTGCCGGGAC 
1 oo 1 UnoM I oMMUOurt I UAAMbAo 1 bObb I bAb I O i Obb I b 

CAGGCGGCTTGCAGAGI 1 1 GTGGGGAGCCAGGAAAGGGA 


3848 


TCCCTTTCCTGGCTCCCCACAAACTCTGCAAGCCGCCTGCAC 
bbAbAb 1 bAbbbbAb 1 b 1 T 1 bA 1 bbb 1 1 UA 1 U 1 bAUOAb Ibb 
CGGCAGTCTCTAGCCATGTTGCAGAC 1 1 1 GTCCAGGG 


3849 


ACCCATCAAAGAGTGCG 


3850 


ObOAOTOTTTGATGbGT 


3851 


Hypercholesteroiaemia 

Oys297Pne 

TGC-TTC 


GbGTAGGGGCCCGAGAGTGACCAGTCTGCATCCCCTGGCCC 

TGCGCAGGGACCAACGAATGCTTGGACAACAACGGCGGCTG 

TTCCCACGTCTGCAATGACCTTAAGATCGGCTACGAGTG 


3852 


CACTCGTAGCCGATCTTAAGGTCATTGCAGACGTGGGAACAG 
bbbbbb 1 1 b 1 1 b 1 UbAAbUA 1 1 bb 1 1 bb 1 bbb 1 bUbbAbbb 

CCAGGGGATGCAGACTGGTCACTCTCGGGCCCCTACCC 


3853 


CAACGAATGCTTGGACA 


3854 


! b 1 OOAAbCA 1 1 0b 1 1 b 


3855 


Hypercholesteroiaemia 

Pvc9Q7T\/r 

TGC-TAC 


bbbTAbbbGCCCGAGAGTGACCAGTCTGCATCCCCTGGCCC 

1 vjOoOAiaooAUVyAAObAA I uU 1 1 bbAUAAOAACrbbUbbO 1 b 

TTCCCACGTCTGCAATGACCTTAAGATCGGCTACGAGTG 


O O it* 

3856 


CACTCGTAGCCGATCTTAAGGTCATTGCAGACGTGGGAACAG 

bbbbbb 1 1 b 1 1 b 1 bbAAbCA 1 1 bb 1 1 bb 1 bbb 1 bUbbAbbb 
CCAGGGGATGCAGACTGGTCACTCTCGGGCCCCTACCC 


3857 


CAACGAATGCTTGGACA 


3858 


TGTCCAAGCATTCGTTG 


3859 j 


Hypercholesteroiaemia 

His306Tyr 

cCAC-TAC 


TGCATCCCCTGGCCCTGCGCAGGGACCAACGAATGCTTGGA 
CAACAACGGCGGCTGTTCCCACGTCTGCAATGACCTTAAGAT 
CGGCTACGAGTGCCTGTGCCCCGACGGCTTCCAGCTGG 


3860 



WO 01/73002 



-253- 



PCT/US01/09761 



''Clin if* at PhonntvnA ft 

Mutation 


Correcting Oligos 


NO: 




CCAGCTGGAAGCCGTCGGGGCACAGGCACTCGTAGCCGATC 
1 lAAbbTLAI 1 bUAGACGTGGbAALAGCCGCCGTTGTTGTCC 
AAGCATTCGTTGGTCCCTGCGCAGGGCCAGGGGATGCA 


3861 




GCTGTTCCCACGTCTGC 


3862 




GCAGACGTGGGAACAGC 


3863 


Hypercholesterolaemia 

OysoOoGly 

cTGC-GGC 


CCCTGGCCCTGCGCAGGGACCAACGAATGCTTGGACAACAA 

CGGCGGCTGTTCCCACGTCTGCAATGACCTTAAGATCGGCTA 

CGAGTGCCTGTGCCCCGACGGCTTCCAGCTGGTGGCCC 


3864 




GGGCCACCAGCTGGAAGCCGTCGGGGCACAGGCACTCGTA 
bbLbA 1 0 1 1 AAbbTLA rTbUAbALbTGGGAAbAGCCGCCGT 
TGTTGTCCAAGCATTCGTTGGTCCCTGCGCAGGGCCAGGG 


3865 




CCCACGTCTGCAATGAC 


3866 




GTCATTGCAGACGTGGG 


3867 


Hypercholesterolaemia 

OyoOUO 1 yi 

TGC-TAC 


CCTGGCCCTGCGCAGGGACCAACGAATGCTTGGACAACAAC 

obUbbo loll LrULr ALrO 1 L» 1 vsUAA 1 bAUb 1 1 AAbA 1 bbbb 1 Ab 

GAGTGCCTGTGCCCCGACGGCTTCCAGCTGGTGGCCCA 


3868 




TGGGCCACCAGCTGGAAGCCGTCGGGGCACAGGCACTCGTA 
bbbbA 1 U 1 1 AAbb 1 LA □ bCAbAbGTGbGAACAGCCGCCGTT 
GTTGTCCAAGCATTCGTTGGTCCCTGCGCAGGGCCAGG 


3869 




CCACGTCTGCAATGACC 


3870 




s^/~\-r/~s a ■! r/-»/* a /*> a /^x/*xta a 

GGTCATTGCAGACGTGG 


3871 


Hypercholesterolaemia 
oiyo iHoer 
cGGC-AGC 


A A A V~X /^"X A A T ^"X /* ^ A ^X A A /"X A A /*X AX AX AX A"X A"X AT AX 1"' l 1 AX AX AX a AXA^~r~AX 

AbbAAbbAA 1 GO 1 f bbAbAAGAAGGGCGGCTGTTCCCACGTC 

TPP A ATP A PPTT A A P ATPP PPT A PP A PTPPPTPTPPPPPP A P 

1 bbAA 1 bAbb 1 1 AAbA 1 bbbb 1 AbbAb 1 bbb 1 b ibbbbbbAC 
GGCTTCCAGCTGGTGGCCCAGCGAAGATGCGAAGGTG 


3872 




CACCTTCGCATCTTCGCTGGGCCACCAGCTGGAAGCCGTCG 

PPPP A P A PPP A /"^T/"^ O'T A /""^ A T An — 1~ A A /"XT/""* A ' IT A /*> A /*% A A 

bbbGAGAbGOACTCGTAGCCGATCTTAAGGTCATTGCAGAC 
GTGGGAACAGCCGCCGTTGTTGTCCAAGCATTCGTTGGT 


3873 




TTAAGATCGGCTACGAG 


3874 




AT/*>/**\T A /^/">^X/*X A T/*\'l t* A A 

CTCGTAGCCGATCTTAA 


3875 


Hypercholesterolaemia 

bly314Val 

GGC-GTC 


A A /"^ A ATAOTTAA A A A A A /"*\ /^*\ /^"\ f \ s~\ f~\~x" /~\ i f /"X/^A a aaxat 

CCAACGAATGCTTGGACAACAACGGCGGCTGTTCCCACGTCT 

GCAATGACCTTAAGATCGGCTACGAGTGCCTGTGCCCCGAC 

GGCTTCCAGCTGGTGGCCCAGCGAAGATGCGAAGGTGA 


3876 




TCACCTTCGCATCTTCGCTGGGCCACCAGCTGGAAGCCGTC 
bbbbLAUAbbUAU 1 bb 1 AbCbbA 1 b 1 1 AAbbTCATTbCAGA 
CGTGGGAACAGCCGCCGTTGTTGTCCAAGCATTCGTTGG 


3877 




TAAGATCGGCTACGAGT 


3878 




A AT A /*>T A A^ A A A A T ATT A 

ACTCGTAGCCGATCTTA 


3879 


nypercnoiesteroiaemia 

Tyr315Term 

TACg-TAA 


/*^/^ A AT/^ATTAA A /"» A A A A A A A A A a at AT' 1 1 A/ - ^ A A A AT AT A A a A 

CGAATGCTTGGACMCMCGGCGGCTGTTCCCACGTCTGCAA 
TGACCTTAAGATCGGCTACGAGTGCCTGTGCCCCGACGGCTT 
CCAGCTGGTGGCCCAGCGAAGATGCGAAGGTGATTTC 


3880 




GAAATCACCTTCGCATCTTCGCTGGGCCACCAGCTGGAAGCC 
GTCGGGGCACAGGCACTCGTAGCCGATCTTAAGGTCATTGCA 
GACGTGGGAACAGCCGCCGTTGTTGTCCAAGCATTCG 


3881 




ATCGGCTACGAGTGCCT 


3882 



WO 01/73002 



-254- 



PCT/US01/09761 



Clinical Phenotype & 
Mutation 


Correcting OUgos : W§£ . C| 


SEQID 
NO: 




A(^PAPTPf3TAftPPf"2AT 


QQQQ 

oooo 


Hypercholesterolaemia 

Cvs317Glv 

gTGC-GGC 


Tr2PTTnr2APAAPAAP<^<^PO^PT(T;TTPPPAPf2TPTr > r > A ATPAf 
1 Ul> 1 1 ooAv^MrtOMMOoVjUooU loll UUUAL/Vj 1 1 oUAA 1 oAL> 

CTTMGATCGGCTACGAGTGCCTGTGCCCCGAnGGPTTPPA 
GCTGGTGGCCCAGCGAAGATGCGAAGGTGATTTCCGGG 


ooo4 


CCCGGAAATCACCTTCGCATCTTCGCTGGGCCACCAGCTGG 

AAGPPGTPGGGGPAPAGnPAPTP<TrAf3PPr2ATPTTAAf2r5TP 

ATTGCAGACGTGGGAACAGCCGCCGTTGTTGTCCAAGCA 


3885 


GCTACGAGTGCCTGTGC 


3886 


pp a p a p p p a ptppt a p p 

OorW^MOoOHw 1 Oo 1 MoO 


OOOf 


Hypercholesterolaemia 

Pvc^17Q£»r 
OyoO f / Ot?f 

gTGC-AGC 


TPPTTf-iPAPAAPAAPPPPPPPTPTTPPPAPPTPTPPAATPAP 
1 UL» I 1 OunUnMUMnUOuL/uuU loll UOUnUO 1 U 1 bUnn 1 oALr 

PTTAAPATPPPPTAPPAPTPPPTPTPPPPPPAPPPPTTPr^A 
U 1 I AAoA / UooO / MOoAo 1 UOU i o 1 buUuOwUbbO i 1 GUA 

GCTGGTGGCCCAGCGAAGATGCGAAGGTGATTTCCGGG 


OOOO 


CCCGGAAATCACCTTCGCATCTTCGCTGGGCCACCAGCTGG 
AAGCnGTP.GGGGP,AP.AGGnAPTPGTAGPPGATPTTAAGGTP 

ATTGCAGACGTGGGAACAGCCGCCGTTGTTGTCCAAGCA 


3889 


GCTACGAGTGCCTGTGC 


3890 


PPAPAPPPAPTPPTAPP 
UUnunuOUnu 1 Go 1 Moo 


ooy i 


Hypercholesterolaemia 

Pro320Ara 

CCC-CGC 


AP A APPP PPP PTPTTPPP A PPTPTP P A ATP A PPTT A AP ATPP 

GCTACGAGTGCCTGTGCCCCGACGGCTTCCAfiCTGfiTfifirp 
CAGCGAAGATGCGAAGGTGATTTCCGGGTGGGACTGAG 


ooy^ 


CTCAGTCCCACCCGGAAATCACCTTCGCATCTTCGCTGGGCC 

AnPAGPTGGAAGPPGTPf5f5n<^PAPA("5fiPAPTPr5TAf5PPr^AT 

CTTAAGGTCATTGCAGACGTGGGAACAGCCGCCGTTGT 


3893 


CCTGTGCCCCGACGGCT 


3894 


APPPPTPP^P(^PAPAPP 
nuUUO ) ObUUbOnUnbb 


qqqc: 

ooyo 


Hypercholesterolaemia 

Aso321Asn 

cGAC-AAC 


A APPPPPPPTPTTPPP APPTPTPP A ATP APPTTA ATATrPPP 
mubbubbO loll UUUnub 1 O 1 bb/v\ 1 bAUU 1 1 AAbA 1 Ubbb 

TACGAGTGCCTGTGCPnPGAPGRPTTPPAf^PTPPTPPPPPA 
GCGAAGATGCGAAGGTGA 1 1 1 CCGGGTGGGACTGAGCC 


QQQ£ 

ooyo 


GGCTCAGTCCCACCCGGAAATCACCTTCGCATCTTCGCTGGG 
ppAPPAGPTGGAAriPPnsTpnfirjf^PAPAr^r^PAPTPPTAriPPrs 

ATCTTAAGGTCATTGCAGACGTGGGAACAGCCGCCGTT 


3897 


TGTGCCCCGACGGCTTC 


3898 


PAAPPPPTPPPPPPAPA 


ooyy 


Hypercholesterolaemia 

r\o\)Oc. 1 olll 

GACg-GAG 


PPPPPPPTPTTPPPAPPTPTPPAATPAPPTTAAPATPPPPTA 
ubbUbbu loll GGGMGo 1 1 buMA 1 oAOG 1 1 MMbn 1 oooo I A 

P P A PT P P PTPTP P P P P P A P P P HTTP P A r* PTP OTP r* P O O A p p 
UoAo 1 bbb 1 o 1 oUOLrLroAUooVwr 1 1 UUAoU 1 oo 1 obUbbAbb 

GAAGATGCGAAGGTGATTTCCGGGTGGGACTGAGCCCT 


^onn 
oyuu 


AGGGCTCAGTCCCACCCGGAAATCACCTTCGCATCTTCGCTG 
GGCCACCAGCTGGAAGPPGTPGGGGPAPAGGPAPTPGTAG 

CCGATCTTAAGGTCATTGCAGACGTGGGAACAGCCGCCG 


3901 


TGCCCCGACGGCTTCCA 


3902 


TGGAAGCCGTCGGGGCA 


3903 


Hypercholesterolaemia 

Gly322Ser 

cGGC-AGC 


GGCGGCTGTTCCCACGTCTGCAATGACCTTAAGATCGGCTAC 
GAGTGCCTGTGCCCCGACGGCTTCCAGCTGGTGGCCCAGCG 
AAGATGCGAAGGTGATTTCCGGGTGGGACTGAGCCCTG 


3904 



WO 01/73002 



-255- 



PCT/US01/09761 



CHnicat Phenotype & 
Mutation 


Correcting Oligos 


SEQID 
NO: 




CAGGGCTCAGTCCCACCCGGAAATCACCTTCGCATCTTCGCT 
GCCGATCTTAAGGTCATTGCAGACGTGGGAACAGCCGCC 


3905 




GCCCCGACGGCTTCCAG 


3906 




\s 1 OwAMoOOvjJ 1 OobooU 


OAA7 

3907 


H un P rr hr\ I p cfp rr» 1 aom i a 

Gln324Term 

v w' 1 1 IVl. i 1 \~f I III 

cCAG-TAG 


Tri j i m pppap/^tptppa ATPAPPTTA APATPPPPTAPPAPTP/^ 
loll UUOAUb 1 U 1 boAA 1 bAOU I 1 AAbA 1 UbbO 1 AUbAb 1 oU 

CTfiTRnnnnQArnnrTTrrAnrT^r^Tnr^pprA^pr^AAnATri 
CGAAGGTGATTTCCGGGTGGGACTGAGCCCTGGGCCCC 


3908 




GGGGCCCAGGGCTCAGTCCCACCCGGAAATCACCTTCGCAT 
PTTPftPTPi f^PP APPAf^PTfi p a a ppp^tpppp^p a p a ppp a 

CTCGTAGCCGATCTTAAGGTCATTGCAGACGTGGGAACA 


3909 




ACGGCTTCCAGCTGGTG 


3910 




PAPPA^PTfif^AA^PPOT 




HvnprphnlPcfprnlaproiQ 

CGA-CCA 


ATfZ APPTTA A ^ ATP/^PiPT a p/^ a ^t/^ppt^tpppppp a pppp 

TTPPAPPTPPTOPrf^PAf^r'P A APATPr*PA APPTP A 1 I I r^r^r^ 

\ 1 UOAbU 1 bb 1 bbULrOAbObAAbA 1 bObAAbb 1 bA 1 ITCCb 

GGTGGGACTGAGCCCTGGGCCCCCTCTGCGCTTCCTGAC 


3912 




GTCAGGAAGCGCAGAGGGGGCCCAGGGCTCAGTCCCACCC 

nftAAATPAPPTTPPPATPTTPftPTnPPPPAPPAPPTPPAAf"i 
Vjunnn 1 unuu 1 1 UOOn lull yOU 1 oobvunLrUnbv 1 bbnnb 

CCGTCGGGGCACAGGCACTCGTAGCCGATCTTAAGGTCAT 


3913 




GGCCCAGCGAAGATGCG 


3914 




P PP ATPTTP P PTPP PPP 
UoLrM loll UbU 1 bbbUU 


o91o 


Hi/nprphnlpcfprnlaornici 

Ara329Term 
gCGA-TGA 


r\r\ 1 UAuU 1 1 MAbA 1 UobU 1 AbbAb 1 oULr 1 b 1 bbbbbbAUbb 

PTTPPA^PT^^Tn^PPPA^P^AA^AT^P^AA^^TriA'rrTPP 
w I i OO/AVJO 1 \J\D i OOvuvnOvurAnbn 1 uwbnnub 1 bn 1 1 1 bb 

GGGTGGGACTGAGCCCTGGGCCCCCTCTGCGCTTCCTGA 


391 o 




TCAGGAAGCGCAGAGGGGGCCCAGGGCTCAGTCCCACCCG 

PAAATPAPPTTPPPATPTTPftPTPPPPPAPPAPPTPPAAPPP 
\3r\r\r\ 1 bnbb 1 1 Ubl»n loll OOP 1 bbbbbAbuAbb 1 bbAAbbb 

GTCGGGGCACAGGCACTCGTAGCCGATCTTAAGGTCATT 


3917 




TGGCCCAGCGAAGATGC 


3918 




PPATPTTPfSPTPPPPPA 
bbM 1 o 1 1 ovaLr 1 bbbbbA 


3919 


Hvnprrhnlpctprrklaprnia 

ny JJCI ul lUlColcl Uldtil 1 Jld 

Glu336Lvs 
tGAG-AAG 


TPTAPPP ATTPPPP A A^PPTPPPP App A APPPTPTTTPTP 
I u 1 MVjowa I I bbbbAAbAbbb 1 OoOUALrUAAbOO 1 U \ 1 1 L» 1 U 

TCTCTTCPArtATATPftATGAnT^TPAf^^ATPPPPSAPAPPmP 
AGCCAGCTCTGCGTGAACCTGGAGGGTGGCTACAAGT 






ACTTGTAGCCACCCTCCAGGTTCACGCAGAGCTGGCTGCAG 

RTRTrRf5f5ATrrTf^ArArTrATPr5ATATPTr5r5AAf5Ar2Ar5Ar5A 

AAGAGGCTTGGTGGGGAGGCTCTTCCCCAATGGCTAGA 


3921 




ATATCGATGAGTGTCAG 


3922 




PTPAPAPTPATPPATAT 
U 1 bAbAb 1 UA 1 bbA 1 A 1 


o9Zo 


HvDGrcholp^tprnlapmip i 

Gln338Term 
tCAG-TAG 


PATTftnPnAAPAPPPTPPPPAPPAAPPPTPTTTPTPTPTPTT 

CCAGATATCGATGAGTGTCAGGATCCCGACACCTGCAGCCAG 
CTCTGCGTGAACCTGGAGGGTGGCTACAAGTGCCAGT 






ACTGGCACTTGTAGCCACCCTCCAGGTTCACGCAGAGCTGG 

CTGCAGGTGTCGGGATCCTGACACTCATCGATATCTGGAAGA 

GAGAGAAAGAGGCTTGGTGGGGAGGCTCTTCCCCAATG 


3925 




ATGAGTGTCAGGATCCC 


3926 
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Clinical Phenotype & 
Mutation 


Correcting OJt'gos 


SEQID 




bbbA 1 UU 1 bAUAL 1 LA 1 


3927 


Hypercholesterolaemia 

Cv^4^Ara 

cTGC-CGC 


Tf^r^r^r* a oo a a oooto'i n /^t/^t/^tptt^o apata too a to a r>-r 
1 ObUbAbbAAbbb I b 1 1 1 U I L I b 1 b 1 1 bbAbA 1 A 1 bbATGAGT 

nTPAPftATPPPPAPAPPTf^PAPPPA^PTPTPPPTPAAPPTP. 
GAGGGTGGCTACAAGTGCCAGTGTGAGGAAGGCTTCC 


3928 


GGAAGCCTTCCTCACACTGGCACTTGTAGCCACCCTCCAGGT 

TP APP.P A OA OOTOOOTOP A rTTPTPPPP ATPPTP AOA OTf A 

1 UAUbLrAbAbU 1 ubU I boAbb 1 b 1 bbbbA 1 bb I bAbAb 1 bA 

TCGATATCTGGAAGAGAGAGAAAGAGGCTTGGTGGGGA 


3929 


CCGACACCTGCAGCCAG 


3930 


b 1 bbU 1 bbAbb 1 (a 1 bbb 


3931 


Hypercholesterolaemia 
Rln^4^Am 

v_ji 1 1 y 

CAG-CGG 


bAAbbb 1 b 1 1 1 b 1 b 1 b 1 b 1 1 bbAbATATCbATGAGTGTCAGGA 
TPPPftAPAPPTftPAPPPAPPTPTf^pPTPAAPPTPPAPPPTP 

GCTACAAGTGCCAGTGTGAGGAAGGCTTCCAGCTGGA 


o a a a 

3932 


TCCAGCTGGAAGCCTTCCTCACACTGGCACTTGTAGCCACCC 

TPP A PPTTP A PPP A P. A PiPTPPPTPP A PPTPTPOPO ATPPTP 
I OOMoo 1 J L/>HUc7^>\L?/aUu 1 bbU 1 bUAbb 1 b / UbbbA 1 bb / b 

ACACTCATCGATATCTGGAAGAGAGAGAAAGAGGCTTG 


3933 


CTGCAGCCAGCTCTGCG 


3934 


bbbAbAbbJbbb 1 bbAb 


OA a r* 

3935 


Hypercholesterolaemia 
uyso4/ 1 yr 
TGC-TAC 


TPTTTr'TPTPTPTTP P A p ATA TOO A "TO A PTPTP A OO A "TOOOO A 

I b 1 1 I b 1 b 1 b 1 b 1 1 bbAbA 1 A 1 bbA 1 bAb 1 b 1 GAbGATCCCGA 

O A OPTPP A OOO A O^T/^T^ OOTO A A OOTO/""* A y^v OT /~*T A ^ A 

UAUQ/I bUAbCCAbCTCTGCGTGAACCTGGAGGGTGGCTACA 
AGTGCCAGTGTGAGGAAGGCTTCCAGCTGGACCCCCA 


a aa a 

3936 


TGGGGGTCCAGCTGGAAGCCTTCCTCACACTGGCACTTGTA 

ppp appptooaootto a rrr A o a ootoootoo A OOTOTOOO 
obbAbbb 1 oOAbb I 1 bAbbbAbAbb 1 bbb 1 bbAbb 1 b I bbb 

GATCCTGACACTCATCGATATCTGGAAGAGAGAGAAAGA 


3937 


CCAGCTCTGCGTGAACC 


3938 


ootto a ooo ao a r^c^Tr^r* 
bb 1 I bAbbbAbAbb 1 bb 


nrt<)A 

3939 


Hypercholesterolaemia 
cTGC-CGC 


OTOT IT OTOT OTOT I'OO A O AT" A TOO A TO A OTOTO A OO ATOOOr^ 

b 1 b 1 1 1 b 1 b 1 b 1 b 1 1 bbAbA r A rbbATbAbTGTCAGGATCCCG 

A P A P PTP P A P P P A P PTPTP P PTP A A P PTPP A PPPTP PPT A P 
mv^mov^ I oOMOOOMoO 1 \j 1 oUo 1 VjAMUb 1 bbAbbb i bbu 1 Ab 

AAGTGCCAGTGTGAGGAAGGCTTCCAGCTGGACCCCC 


3940 


GGGGGTCCAGCTGGAAGCCTTCCTCACACTGGCACTTGTAG 

PP A PPPTPP A ppttp a ooo aoa r*r K Tr s r*r^Tr s r* a /^r^T^Tr^r^/^r^ 
OUMOOU l UUMbb 1 1 UMUbUAbMbU 1 bbU 1 bbAbb 1 b l bbbb 

ATCCTGACACTCATCGATATCTGGAAGAGAGAGAAAGAG 


3941 


GCCAGCTCTGCGTGAAC 


3942 


OTTO A PPP A O hCOTr^r^H 

b I 1 bAbbbAbAbb 1 bbb 


3943 


Hypercholesterolaemia 
GGT-GAT 


O A O AT ATOO A TO A OTOTO A f^r* hTf^f^r^r* A O A r^/^TOO A OOO A OO 

bAbA 1 A 1 bbA 1 bAb 1 b 1 bAbbA 1 bbbbAbAbb 1 bbAbbLAbC 
TPTPiPPTPAAPPTPPAPPfiTPPPTAPAAPTPPPAPTPTPAP 

GAAGGCTTCCAGCTGGACCCCCACACGAAGGCCTGCAA 


3944 


TTGCAGGCCTTCGTGTGGGGGTCCAGCTGGAAGCCTTCCTC 

APAPTPPPAPTTPTAPPPAPPPTPPAPPTTPAPPPAPAPPTP 

GCTGCAGGTGTCGGGATCCTGACACTCATCGATATCTG 


3945 


CCTGGAGGGTGGCTACA 


3946 


TGTAGCCACCCTCCAGG 


3947 


Hypercholesterolaemia 

Tyr354Cys 

TAC-TGC 


TCGATGAGTGTCAGGATCCCGACACCTGCAGCCAGCTCTGC 

GTGAACCTGGAGGGTGGCTACAAGTGCCAGTGTGAGGAAGG 

CTTCCAGCTGGACCCCCACACGAAGGCCTGCAAGGCTGT 


3948 
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CYinicat Phenotvoe & 
Mutation 


Correcting OHgos 


OEM tu 

NO: 




ACAGCCTTGCAGGCCTTCGTGTGGGGGTCCAGCTGGAAGCC 

TTPPTP A P A PTf^ n P A PTTQT A PP P A P P OTP P A PrTTP A PPP A 

GAGCTGGCTGCAGGTGTCGGGATCCTGACACTCATCGA 


3949 


GGGTGGCTACAAGTGCC 


3950 


f^^PAPTTPTA PPP A PPP 


3951 


Hypercholesterolaemia 

Cvs358Ara 

gTGT-CGT 


PAPPATPPPPAPA r^r^Tr^r^ APPPA OPtptopptp a a /^r^Tr^r* a 
OAooA 1 UUOoAOALrO I UUA(jLrLrAuU 1 Lr 1 bib T oAACCTGGA 

RnnTttfiPTAPAAnTnPPA^TnT(^A^(^AA^nPTTPPAriPTPP 

ACCCCCACACGAAGGCCTGCAAGGCTGTGGGTGAGCACG 


3952 


CGTGCTCACCCACAGCCTTGCAGGCCTTCGTGTGGGGGTCC 

Af^PTflif^A Af^PPTTPPTPAPAPTPPP APTTPTAPPP APPPTP/^ 

AGGTTCACGCAGAGCTGGCTGCAGGTGTCGGGATCCTG 


3953 


AGTGCCAGTGTGAGGAA 


3954 


TTPPTP A P A PTY^P A PT 


3955 


Hypercholesterolaemia 

Gln363Term 

cCAG-TAG 


Tf^PAPPPAPPTPTPPPTPA APPTPP APPPTPPPTAP A aptp " 

1 oUAoUUAbU 1 U 1 bub 1 oAAUU 1 bbAbbb 1 bbU 1 AUAAb 1 \j 
CCAGTGTGAGGAAGGCTTCCAGCTGGACCCCCArArRAARn 
CCTGCAAGGCTGTGGGTGAGCACGGGAAGGCGGCGGGTG 


3956 


CACCCGCCGCCTTCCCGTGCTCACCCACAGCCTTGCAGGCC 

TTCGTGTGGGGGTCCAGCTGGAAGCCTTCCTCACACTGGCA 

CTTGTAGCCACCCTCCAGGTTCACGCAGAGCTGGCTGCA 


3957 


AAGGCTTCCAGCTGGAC 


3958 


GTCCAGCTGGAAGCCTT 


3959 



EXAMPLE 22 
UDP-qlucuronosvltransf erase - UGT1 

Mutations in the human UGT1 gene result In a range of disease syndromes, ranging from 
relatively common diseases such as Gilbert's syndrome, which effects up to 7% of the population, to rare 
disorders such as Crigler-Najjar syndrome. Symptoms of these diseases are the result of diminished 
bilirubin conjugation and typically present with jaundice or, when mild, as an incidental finding during 
routing laboratory analysis. Severe cases of Crigler-Najjar syndrome are caused by an absence of UGT1 
activity and the majority of these patients die in the neonatal period. The only known treatment is liver 
transplant. The attached table discloses the correcting oligonucleotide base sequences for the UGT1 
oligonucleotides of the invention. 
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Table 29 

UGT1 Mutations and Genome-Correcting Oligos 



Clinical Phenotype & 
Mutation 


Correcting Oiigos 


SBQID 


Crigler-Najjar syndrome 
2 

Leu15Arg 
CTG-CGG 


GCAGGAGCAAAGGCGCCATGGCTGTGGAGTCCCAGGGCGG 
ACGCCCACTTGTCCTGGGCCIGCTGCTGTGTGTGCTGGGCC 
CAGTGGTGTCCCATGCTGGGAAGATACTGTTGATCCCAGT 


3960 


ACTGGGATCAACAGTATCTTCCCAGCATGGGACACCACTGGG 
CCCAGCACACACAGCAGCAGGCCCAGGACAAGTGGGCGTCC 
bLbb I bbbAb I bLACAbLLATGGCGCC I t IGCTCCTGC 


3961 


CCTGGGCCTGCTGCTGT 


3962 


ACAGCAGCAGGCCCAGG 


3963 


Crigler-Najjar syndrome 
1 

Gln49Term 
CAG-TAG 


GGGAAGATACTGTTGATCCCAGTGGATGGCAGCCACTGGCT 
GAGCATGCTTGGGGCCATCCAGCAGCTGCAGCAGAGGGGAC 
A 1 bAAA 1 Au 1 lb 1 Lb 1 AbLALL 1 bALbLL 1 LbTTbTACA 


3964 


TGTACAACGAGGCGTCAGGTGCTAGGACAACTATTTCATGTC 
CCCTCTGCTGCAGCTGCTGGATGGCCCCAAGCATGCTCAGC 
LAb 1 bbL 1 bLLA 1 LLAL 1 bbbATLAACAGTATCTTCCC 


3965 


GGGCCATCCAGCAGCTG 


3966 


CAGCTGCTGGATGGCCC 


3967 


Crigler-Najjar syndrome 
1 

Gly71Arg 
GGA-AGA 


CAGCAGAGGGGACATGAAATAGTTGTCCTAGCACCTGACGCC 
TCGTTGTACATCAGAGACGGAGCA 1 1 1 1 ACACCTTGAAGACGT 
ALLL 1 b 1 bbbA ITCbAAAGGGAGGATGTGAAAGAGT 


3968 


ACTCTTTCACATCCTCCCTTTGGAATGGCACAGGGTACGTCTT 
CAAGGTGTAAAATGCTCCGTCTCTGATGTACAACGAGGCGTC 
AbbTGLTAGGACAACTA 1 1 1 CATGTCCCCTCTGCTG 


3969 


TCAGAGACGGAGCATTT 


3970 


AAATGCTCCGTCTCTGA 


3971 


Gilbert syndrome 

Pro229Gln 

CCG-CAG 


GGGTGAAGAACATGCTCA'I 1 GCC 1 1 1 1 CACAGAAC 1 1 ICIGIG 
CGACGTGGTTTATTCCCCGTATGCAACCCTTGCCTCAGAA7T 

r i PTTr i A^Ar i APA^r v TP a r^~vr^~r r^r^ a o r~» a oata i i a /~» 
bb 1 1 bAbAbAbAbb 1 bAb 1 bl LLAbGACbTATTGAG 


3972 ! 


CTCAATAGGTCCTGGACAGTCACCTCTCTCTGAAGGAATTCT 
GAGGCAAGGGTTGCATACGGGGAATAAACCACGTCGCACAG 


3973 


TTATTCCCCGTATGCAA 


3974 


TTGCATACGGGGAATAA 


3975 


Crigler-Najjar syndrome 
1 

Cys280Term 
TGC-TGA 


TGTGAAGGATTACCCTAGGCCCAT CA 1 GCCCAA 1 A 1 Gb 1 1 1 1 1 
GTTGGTGGAATCAACTGCCTTCACCAAAATCCACTATCCCAG 
GTGTGTATTGGAGTGGGAC.1 1 11 ACATGCGTATATT 


3976 


AATATACGCATGTAAAAG . bCCACTCCAATACACACCTGGGAT 
AGTGGAI 1 1 1 GGTGAAGGCAGTTGATTCCACCAACAAAAACC 
ATATTGGGCATGATGGGCCTAGGGTAATCCTTCACA 


3977 
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CfinjcaJPhenotype&i 


Correcting Oligos 


SEQ ID 

MO; 




ATCAACTGCCTTCACCA 


3978 


TGGTGAAGGCAGTTGAT 


3979 


Crigler-Najjar syndrome 
1 

Ala292Val 
GCC-GTC 


ATC AAAG AAT ATGAG AAAAAATT AAC" I GAAAA I I I I I C 1 1 C I GG 
CTCTAGGAATTTGAAGCCTACATTAATGCTTCTGGAGAACATG 
GAATTGTGGTTTTCTCTTTGGGATCAATGGTCTC 


3980 


GAGACCATTGATCCCAAAGAGAAAACCACAATTCCATGTTCTC 
CAGAAGCATTAATGTAGGCTTCAAATTCCTAGAGCCAGAAGAA 
AMI 1 1 ICAGI IAAI 1 1 1 1 ICTCATATTCTTTGAT 


3981 


ATTTGAAGCCTACATTA 


3982 


TAATGTAGGCTTCAAAT 


3983 


Crigler-Najjar syndrome 
1 

Gly308Glu 
GGA-GAA 


AGGAATTTGAAGCCTACATTAATGCTTCTGGAGAACATGGAAT 
TGTGGI 1 1 1 CTCTTTGGGATCAATGGTCTCAGAAATTCCAGAG 
AAGAAAGCTATGGCAATTGCTGATGC 1 1 IGGGCAA 


3984 


TTGCCCAAAGCATCAGCAATTGCCATAGCTTTCTTCTCTGGAA 
TTTCTGAGACCATTGATCCCAAAGAGAAAACCACAATTCCATG 
TTCTCCAGAAGCATTAATGTAGGCTTCAAATTCCT 


3985 


CTCTTTGGGATCAATGG 


3986 


CCATTGATCCCAMGAG 


3987 


Crigler-Najjar syndrome 
1 

Gln331Term 
CAG-TAG 


GTCTCAGAAATTCCAGAGAAGAAAGCTATGGCAATTGCTGAT 
GCTTTGGGCAAAATCCCTCAGACAGTAAGAAGATTCTATACCA 
TGGCCTCATATCTA 1 1 1 1 CACAGGAGCGCTAATCCC 


3988 


GGGATTAGCGCTCCTGTGAAAATAGATATGAGGCCATGGTAT 
AGAATCTTCTTACTGTCTGAGGGAI 1 1 1 GCCCAAAGCATCAGC 
AATTGCCATAGCTTTCTTCTCTGGAATTTCTGAGAC 


3989 


AAATCCCTCAGACAGTA 


3990 


TACTGTCTGAGGGATTT 


3991 


Crigler-Najjar syndrome 
1 

Trp335Term 
TGG-TGA 


TCTAATCATATTATGTTCI 1 ICI 1 1 ACGTTCTGCTC 1 1 1 1 IGCC 
CCTCCCAGGTCCTGTGGCGGTACACTGGAACCCGACCATCG 
AATCTTGCGAACAACACGATACTTGTTAAGTGGCTA 


3992 


TAGCCACTTAACAAGTATCGTGTTGTTCGCAAGATTCGATGGT 
CGGGTTCCAGTGTACCGCCACAGGACCTGGGAGGGGCAAAA 
AGAGCAGAACGTAAAGAAAGAACATAATATGATTAGA 


3993 


GTCCTGTGGCGGTACAC 


3994 


GTGTACCGCCACAGGAC 


3995 


Crigler-Najjar syndrome 
1 

Gln357Arg 
CM-CGA 


ACACTGGAACCCGACCATCGAATCTTGCGAACAACACGATAC 
TTGTTAAGTGGCTACCCCAAAACGATCTGCTTGGTATGTTGG 
GCGGATTGGATGTATAGGTCAAACCAGGGTCAAATTA 


3996 


1 AA 1 1 1 GAUCC 1 GG 1 1 1 GACC IAIACAI CCAA 1 CCL^CCAACA 
TACCAAGCAGATCGTTTTGGGGTAGCCACTTAACAAGTATCGT 
GTTGTTCGCAAGATTCGATGGTCGGGTTCCAGTGT 


3997 
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Clinical Phenotype & 
Mutation 








GCTACCCCAAAACGATC 


3998 


GATCGTTTTGGGGTAGC 


3999 


Crigler-Najjar syndrome 
1 

Gln357Term 
CAA-TAA 


TACACTGGAACCCGACCATCGAATCTTGCGAACAACACGATA 

CTTGTTAAGTGGCTACCCCAAAACGATCTGCTTGGTATGTTG 

GGCGGATTGGATGTATAGGTCAAACCAGGGTCAAATT 


4000 

"WWW 


AAI 1 IGACCCIGGI 1 rGACCTATACATCCAATCCGCCCAACAT 

ACCAAGCAGATCGTTTTGGGGTAGCCACTTAACAAGTATCGT 

GTTGTTCGCAAGATTCGATGGTCGGGTTCCAGTGTA 


4001 


GGCTACCCCAAAACGAT 


4002 


AICGI 1 1 IGGGGIAGCC 


4003 


Gilbert syndrome 

Arg367Gly 

CGT-GGT 


AACTCAGAGATGTAACTGCTGACATCCTCCCTA'l 1 1 1 GCATCT 
CAGGTCACCCGATGACCCGTGCCTTTATCACCCATGCTGGTT 
CCCATGGTGTTTATGAAAGCATATGCAATGGCGTTC 


4004 


GAACGCCATTGCATATGCTTTCATAAACACCATGGGAACCAG 
CATGGGTGATAAAGGCACGGGTCATCGGGTGACCTGAGATG 
CAAAATAGGGAGGATGTCAGCAGTTACATCTCTGAGTT 


4005 


CGATGACCCGTGCCTTT 


4006 


AAAGGCACGGGTCATCG 

f If If iWVwl *X-/X^ X^ X- ^ | X*" V 1 X*/ X-^ 


4007 


Crigler-Najjar syndrome 
1 

Ala368Thr 
GCC-ACC 


TCAGAGATGTAACTGCTGACATCC 1 CCC 1 A 1 1 1 IGCAICTCAG 
GTCACCCGATGACCCGTGCCTTTATCACCCATGCTGGTTCCC 
ATGGTGTTTATGAAAGCATATGCAATGGCGTTCCCA 


4008 


TGGGAACGCCATTGCATATGCTTTCATAAACACCATGGGAAC 
CAGCATGGGTGATAAAGGCACGGGTCATCGGGTGACCTGAG 
ATGCAAAATAGGGAGGATGTCAGCAGTTACATCTCTGA 


4009 


TGACCCGTGCCTTTATC 


4010 


GATAAAGGCACGGGTCA 


4011 


Crigler-Najjar syndrome 
1 

Ser375Phe 
TCC-TTC 


CCTCCCTATTTTGCATCTCAGGTCACCCGATGACCCGTGCCT 
TTATCACCCATGCTGGTTCCCATGGTGTTTATGAAAGCATATG 
CAATGGCGTTCCCATGGTGATGATGCCCTTG 1 1 IGG 


4012 


CCAAACAAGGGCATCATCACCATGGGAACGCCATTGCATATG 
CTTTCATAAACACCATGGGAACCAGCATGGGTGATAAAGGCA 
CGGGTCATCGGGTGACCTGAGATGCAAAATAGGGAGG 


4013 


TGCTGGTTCCCATGGTG 


4014 


CACCATGGGAACCAGCA 

x^* »x^x^# * ■ x^ x^ 2il »X^ X^# I Wl \ 


4015 


Crigler-Najjar syndrome 
1 

Ser381Arg 
AGC-AGG 


AGGTCACCCGATGACCCGTGCCTTTATCACCCATGCTGGTTC 

CCATGGTGTTTATGAAAGCATATGCAATGGCGTTCCCATGGT 

GATGATGCCCTTGTTTGGTGATCAGATGGACAATGCA 


4016 


TGCATTGTCCATCTGATCACCAAACAAGGGCATCATCACCAT 
GGGAACGCCATTGCATATGCTTTCATAAACACCATGGGAACC 
AGCATGGGTGATAAAGGCACGGGTCATCGGGTGACCT 


4017 
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Clinical Pbenotype & 
Mutation 


Correcting OKgos 


SEQID 
NO: 




TATGAAAGCATATGCAA 


4018 


TTGCATATGCTTTCATA 


4019 


Crigler-Najjar syndrome 
1 

Ala401Pro 
GCA-CCA 


AGCATATGCAATGGCGTTCCCATGGTGATGATGCCCTTGTTT 
GGTGATCAGATGGACAATGCAAAGCGCATGGAGACTAAGGG 
AGCTGGAGTGACCCTGAATGTTCTGGAAATGACTTCTG 


4020 


CAGAAGTCATTTCCAGAACATTCAGGGTCACTCCAGCTCCCT 

TAGTCTCCATGCGCTTTGCATTGTCCATCTGATCACCAAACAA 

GGGCATCATCACCATGGGAACGCCATTGCATATGCT 


4021 


TGGACAATGCAAAGCGC 


4022 


GCGCTTTGCATTGTCCA 


4023 


Crigler-Najjar syndrome 
1 

Lys428Glu 
AAA-GAA 


GGAGCTGGAGTGACCCTGAATGTTCTGGAAATGACTTCTGAA 
GATTTAGAAAATGCTCTAAAAGCAGTCATCAATGACAAAAGGT 
AAGAAAGAAGATACAGAAGAATACTTTGGTCATGGC 


4024 


GCCA I GACCAAAG 1 A 1 ICI ICIGIAICI 101 1 101 IACCI 1 1 IG 
TCATTGATGACTGCTTTTAGAGCA 1 1 1 1 CTAAATCTTC AGAAGT 
CATTTCCAGAACATTCAGGGTCACTCCAGCTCC 


4025 


ATGCTCTAAAAGCAGTC 


4026 


GACTGCTTTTAGAGCAT 


4027 


Crigler-Najjar syndrome 
1 

Tyr486Asp 
TAC-GAC 


ATGAGGCACAAGGGCGCGCCACACCTGCGCCCCGCAGCCC 
ACGACCTCACCTGGTACCAGIACCATTCCTTGGACGTGATTG 
GTTTCCTCTTGGCCGTCGTGCTGACAGTGGCCTTCATCA 


4028 


TGATGAAGGCCACTGTCAGCACGACGGCCAAGAGGAAACCA 
ATCACGTCCAAGGAATGGTACTGGTACCAGGTGAGGTCGTG 
GGCTGCGGGGCGCAGGTGTGGCGCGCCCTTGTGCCTCAT 


4029 


GGTACCAGTACCATTCC 


4030 


GGAATGGTACTGGTACC 


4031 


Crigler-Najjar syndrome 
1 

Ser488Phe 
TCC-TTC 


ACAAGGGCGCGCCACACCTGCGCCCCGCAGCCCACGACCT 
CACCTGGTACCAGTACCATTCCTTGGACGTGATTGGTTTCCT 
CTTGGCCGTCGTGCTGACAGTGGCCTTCATCACCTTTAA 


4032 


TTAAAGGTGATGAAGGCCACTGTCAGCACGACGGCCAAGAG ! 

GAAACCAATCACGTCCAAGGAATGGTACTGGTACCAGGTGAG 

GTCGTGGGCTGCGGGGCGCAGGTGTGGCGCGCCCTTGT 


4033 


GTACCATTCCTTGGACG 


4034 


CGTCCAAGGAATGGTAC 


4035 
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EXAMPLE 23 

Alzheimer's Disease ■ Amyloid precursor protein (APP) 

Over the past few decades Alzheimer's disease (AD), once considered a rare disorder, 
has become recognized as a major public health problem. Although there is no agreement on the exact 
prevalence of Alzheimer's disease, in part due to difficulties of diagnosis, studies consistently point to an 
exponential rise in prevalence of this disease with age. After age 65, the percentage of affected people 
approximately doubles with every decade of life, regardless of definition. Among people age 85 or older, 
studies suggest that 25 to 35 percent have dementia, including Alzheimer's disease; one study reports 
that 47.2 percent of people over age 85 have Alzheimer's disease, exclusive of other dementias. 

Alzheimer's disease progressively destroys memory, reason, judgment, language, and, 
eventually, the ability to carry out even the simplest tasks. Anatomic changes associated with Alzheimer's 
disease begin in the entorhinal cortex, proceed to the hippocampus, and then gradually spread to other 
regions, particularly the cerebral cortex. Chief among such anatomic changes are the presence of 
characteristic extracellular plaques and internal neurofibrillary tangles. 

At least four genes have been identified to date that contribute to development of 
Alzheimer's disease: AD1 is caused by mutations in the amyloid precursor gene (APP); AD2 is associated 
with a particular allele of APOE (see Example 20); AD3 is caused by mutation in a gene encoding a 
7-transmembrane domain protein, presenilin-1 (PSEN1), and AD4 is caused by mutation in a gene that • 
encodes a similar 7-transmembrane domain protein, presenilin-2 (PSEN2). The attached table discloses 
the correcting oligonucleotide base sequences for the APP oligonucleotides of the invention. 

Table 30 

APP Mutations and Genome-Correcting Oliqos 



Clinical Phenotype & 
Mutation 


&D Correcting OHgos 


SEQIO 

l iiO: 


Alzheimer disease 

Glu665Asp 

GAG-GAC 


CTGCATACTTTAATTATGATGTAATACAGGTTCTGGGTTGACA 
AATATCAAGACGGAGGAGATCTCTGAAGTGAAGATGGATGCA 
GAATTCCGACATGACTCAGGATATGAAGTTCATCAT 


4036 


ATGATGAACTTCATATCCTGAGTCATGTCGGAATTCTGCATCC 
ATCTTCACTTCAGAGATCTCCTCCGTCTTGATATTTGTCAACC 
CAGAACCTGTATTACATCATAATTAAAGTATGCAG 


4037 


ACGGAGGAGATCTCTGA 


4038 


TCAGAGATCTCCTCCGT 


4039 


Alzheimer disease 

Ala692Gly 

fiCA-fiRA 


ATTATATTGCAI I IAGAAAI IAAAAI ICI I I I ICI IAAI I IGI I I 

CAAGGTGTTCTTTGCAGAAGATGTGGGTTCAAACAAAGGTGC 

AATCATTGGACTCATGGTGGGCGGTGTTGTCAT 


r 4040 



WO 01/73002 



-263- 
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Clinical PhenotvDe & 
Mutation 


Correcting Oligos 


liiiiiii 

NO; 




ATGACAACACCGCCCACCATGAGTCCAATGATTGCACCTTTG 

TTTA A A/^/^/^A^A TOTT/^T/* A AAA A A A A A AA 1 1 A AAA AAA A A 1 1 

1 f I bAALbLAbATO 1 1 b 1 ubAAAbAAGAbb I l bAAAAbAAATT 
AAGAAAAAGAA 1 1 1 1 AATTTCT AAATG C AAT ATAAT 


4041 


GTTCTTTGCAGAAGATG 


4042 


A A -P/^T T ATA A AAA /"* A A A> 

CATCTTCTGCAAAGAAC 


4043 


Alzheimer disease 

Glu693GIn 

GAA-CAA 


T* A T A ' n 'A A A "I 1 A r-> a A A T 1 A A A A "T"l — 1 — 1 — IT/^'I'T A AT rTOT rTTA 

IAIAI IGUAI 1 1 AG AAA! IAAAAI 101 1 1 1 IUI IAAI 1 IGI 1 i IG 

A A f~*t * I'A 1 1 ATTTAA A A A A /"^ ATrvTr>r>r>'i' rA AAA AAA A/"*TAA A 

AAGGTGTTC 1 1 1 GCAGAAGATGTGGGTTCAAACAAAGGTGCA 
ATCATTGGACTCATGGTGGGCGGTGTTGTCATAG 


4044 


CTATGACAACACCGCCCACCATGAGTCCAATGATTGCACCTT 

TP 1 1 1 AA A^AAAAT^TT^T^A A AAA A^A^TT/>A A A A/"* A A A 

1 b II 1 bAAbbbAbA lb iTCTGbAAAbAACACCTTGAAAACAAA 
TTAAGAAAAAGAA 1 1 J 1 AATTTCTAAATGCAATATA 


4045 


TCTTTGCAGAAGATGTG 


4046 


a a A a Tr>TTi^Tor> a a a a a 

CACATCM CTGCAAAGA 


4047 


Alzheimer disease 
GAA-GGA 


ATA ' 1 1 A A 1 "1 1 A A- AAA TT A A A A 1' 1 A 1 1 1 1 1 A 1 1 A A TTT/^1 TTTA A 

ATATTGCAl 1 I AG AAATT AAAATTC 1111101 IAAI 1 1 bl 1 1 ICA 

noo i o I IUI l 1 bUnbAAbA I o 1 boo 1 i LrAAAOAAAob 1 oUAA 

TCATTGGACTCATGGTGGGCGGTGTTGTCATAGC 


4048 


GCTATGACAACACCGCCCACCATGAGTCCAATGATTGCACCT 

TTA | j in A A AAA A A ATPTTPT^^ A A AAA AAA pnTTr 1 A A A A A A A 

1 1 b 1 1 1 bAAbbbAbA 1 b 1 Tbl bbAAAbAAbACbTTbAAAAbAA 
ATTAAGAAAAAGAA 1 1 1 1 AATTTCTAAATGCAATAT 


4049 


CTTTGCAGAAGATGTGG 


4050 


f*\r\ a /*\ ATi^TTATPO AAA A 

CCACATCTTCTGCAAAG 


a r\ r a 

4051 


Alzheimer disease 
Aia/ lo i nr 
GCG-ACG 


GAAGATGTGGGTTCAAACAAAGGTGCAATCATTGGACTCATG 

otooooo otottoto ataooo a o a oto a tp oto a to a o otto 
o 1 bbblbo !bl Ibl OA 1 AvaObAOAU 1 bA 1 bb 1 OA 1 OAOO I 1 b 

GTGATGCTGAAGAAGAAACAGTACACATCCATTCATC 


4052 


GATGAATGGATGTGTACTGTTTCTTCTTCAGCATCACCAAGGT 

nATAA^ATA A ATftTAArtTftTA AAA AAA AAAA AA A A A ATA A A 

bA IbAbbA l bAblbTCbCTATGACAAbACCGCCCACCATGAG 
TCCAATGATTGCACCTTTGTTTGAACCCACATCTTC 


4053 


TTGTCATAGCGACAGTG 


4054 


a a oTrvT^A^T a t/"* a a a 

CACTGTCGCTATGACAA 


A f\ i- r* 

4055 


Schizophrenia 

Ala71oVal 

GCG-GTG 


a A a A tat A a An — r a a a a aa a a a at a a a a to a tta/^ a />ta a ta a 

AAbAl b \ bbbTrOAAAOAAAbGTGCMTCATTGGACTCATGG 

TGGGCGGTGTTGTCATAGCGACAGTGATCGTCATCACCTTGG 

TGATGCTGAAGAAGAAACAGTACACATCCATTCATCA 


4056 


TGATGAATGGATGTGTACTGTTTCTTCTTCAGCATCACCAAGG 

TA ATA A A A ATA A AT ATA A AT ATA A A A A A A AAA AAA A AA ATA A 

1 bA 1 bAbbA 1 bAb 1 b 1 bob 1 A 1 bAbAAbAbbbbbbAbbA 1 bA 
GTCCAATGATTGCACCTTTGTTTGAACCCACATCTT 


4057 


TGTCATAGCGACAGTGA 


4058 


TCACTGTCGCTATGACA 


4059 


Alzheimer disease 

Val715Met 

GTG-ATG 


ATAAAn 1 A A A AAA A A A ATA A A ATA ATT AA A ATA ATAOTAAA A 

GTGGGTTCAAACAAAGGTGCAATCATTGGACTCATGGTGGGC 
GGTGTTGTCATAGCGACAGTGATCGTCATCACCTTGGTGATG 
CTGAAGAAGAAACAGTACACATCCATTCATCATGGTG 


4060 


CACCATGATGAATGGATGTGTACTGTTTCTTCTTCAGCATCAC 
CAAGGTGATGACGATCACTGTCGCTATGACAACACCGCCCAC 
CATGAGTCCAATGATTGCACCTTTGTTTGAACCCAC 


4061 


TAGCGACAGTGATCGTC 


4062 



WO 01/73002 



-264- 



PCT/US01/09761 



Clinical Phenotype& 
Mutation 


Correcting Oit'gos 


SEQ ID 

NO: 




GACGATCACTGTCGCTA 


4063 


Alzheimer disease 
lie/ lovai 
ATC-GTC 


bb 1 1 bAAACAAAbb rbCAATbAH bbACTCATGGTGGGCGGT 

^TT/?Tr ATAPPPArA PTP ATP PTP A TP A P PTTP PTP A TP* fTP 

0 1 1 0 1 bA 1 AbbbAbAb 1 bA 1 bb 1 bA 1 bAbb 1 1 bb 1 bA 1 bb 1 b 

AAGAAGAAACAGTACACATCCATTCATCATGGTGTGG 


4064 


CCACACCATGATGAATGGATGTGTACTGTTTCTTCTTCAGCAT 

A A A A A A f-\ ATA ATA A A A Af A A A "7" AT A A AT A T A AAA AAA A A AAA 

CAUUAAGGTGATGACGATCACTGTCGCTATGACAACACCGCC 
CACCATGAGTCCAATGATTGCACCTTTGTTTGAACC 


4065 


CGACAGTGATCGTCATC 


4066 


/*"\ A T/*N A A/""* A T*A A AT AT /"> 

GATGACGATCACTGTCG 


4067 


Alzheimer disease 

Val717Gly 

GTC-GGC 


CAAACAAAGGTGCAATCATTGGACTCATGGTGGGCGGTGTTG 
TCATAGCGACAGTGATCGTCATCACCTTGGTGATGCTGAAGA 
AGAAACAGTACACATCCATTCATCATGGTGTGGTGGA 


4068 


TCCACCACACCATGATGAATGGATGTGTACTGTTTCTTCTTCA 
GUA 1 UAOUAAGG 1 bA 1 GAOGA 1 0A0 1 G 1 0G0 1 A 1 GAl/AALAL 
CGCCCACCATGAGTCCAATGATTGCACCTTTGTTTG 


4069 


AGTGATCGICATCACCT 


4070 


A nATrv A T/*"* A AA ATA A AT 

AGGTGATGACGATCACT 


4071 


Alzheimer disease 
vaii i / ne 
GTC-ATC 


TA A A A A a A A /™^/™^T/^A A A T A A ' 1 T A A A ATA A TAATAAAAAATA'I'T 

TCAMCAMGGTGCMTCATTGGACTCATGGTGGGCGGTGTT 

PTP ATA PPP A P A PTP A TPPTPATP A P PTTP PTP A TP PTP A A P 

b 1 bA 1 AbbbAbAb 1 bA 1 bb 1 bA 1 bAbb 1 1 bb 1 bA 1 bb I bAAb 

AAGAAACAGTACACATCCATTCATCATGGTGTGGTGG 


4072 


CCACCACACCATGATGMTGGATGTGTACTGTTTCTTCTTCAG 

AT^ A OP A A OPTO ATO A ATO A OTPTOPOTAT^ A A A O A r^f* 

CA1 CACGAAGGTGATGACGATCACTGTCGCTATGACAACACC 
GCCCACCATGAGTCCAATGATTGCACCTTTGI 1 IGA 


4073 


CAGTGATCGTCATCACC 


4074 


/*^/*"*T/"> A TA A A TA A />T^> 

GGTGATGACGATCACTG 


4075 


Alzheimer disease 

\/aI7l7Pha 
Vaif i / rflc 

GTC-TTC 


"7"/"% AAA /"^ AAA AATAA A A T/"N A I 1 f~\ f~\ A ^"\T*A> A "T" /"X ^^"T~ /"* f~\ /""\ /""\ f~\ S~\~T~ /**V I '"l ' 

TCAAACAAAGGTGCAATCATTGGACTCATGGTGGGCGGTGTT 

PTP AT A PPP A P A PTP A TPPTP A TP A P PTTP PTP A TP PTP A A P 

b 1 bA 1 AbbbAbAb 1 bA 1 bb 1 bA l bAbb 1 1 bb 1 bA 1 bb 1 bAAb 

AAGAAACAGTACACATCCATTCATCATGGTGTGGTGG 


4076 


CCACCACACCATGATGAATGGATGTGTACTGTTTCTTCTTCAG 

f~\ AT/"* A f~^f~^ A A PATr 1 A TO A /"* z'""* AT/"* A OTOTOOPTATO A /"* A APA O/""* 

OA 1 GAUGAAGG 1 GA 1 GACGATGAOTGTCGCTATGACAACACC 
GCCCACCATGAGTCCAATGATTGCACC 1 1 IGI 1 IGA 


4077 


CAGTGATCGTCATCACC 


4078 


A AT A A T A A A A A TA A ATA 

GGTGATGACGATCACTG 


a r\—jr\ 

4079 


Alzheimer disease 

Leu723Pro 

CTG-CCG 


TTnr* A A "PA A TAATAAAAAATATTATA ATA AAA AAA ATA A TA A 

TTGGACTCATGGTGGGCGGTGTTGTCATAGCGACAGTGATCG 
TCATCACCTTGGTGATGCTGAAGAAGAAACAGTACACATCCAT 
TCATCATGGTGTGGTGGAGGTAGGTAAACTTGACTG 


4080 


CAGTCAAGTTTACCTACCTCCACCACACCATGATGAATGGAT 

GTGTACTGTTTCTTCTTCAGCATCACCAAGGTGATGACGATCA 

CTGTCGCTATGACAACACCGCCCACCATGAGTCCAA 


4081 


GGTGATGCTGAAGAAGA 


4082 


TCTTCTTCAGCATCACC 


4083 
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EXAMPLE 24 
Alzheimer's Disease ■ presenilin-1 (PSEN1) 

The attached table discloses the correcting oligonucleotide base sequences for the 
PSEN1 oligonucleotides of the invention. 



Table 31 

PSEN1 Mutations and Genome-Correcting OHgos 



Clinical Phenotype & 
Mutation 


. .. . , . , . ..... ....... . _ ... . .... ....... .. ... . ; 

Correcting Oligos 


CCA tP\ 

SEQ ID 
HQ: 


Alzheimer disease 

Ala79Val 

GCC-GTC 


CCCGGCAGGTGGTGGAGCAAGATGAGGAAGAAGATGAGGAG 
CTGACATTGAAATATGGCGCCAAGCATGTGATCATGCTCTTTG 
TCCCTGTGACTCTCTGCATGGTGGTGGTCGTGGCTAC 


4084 


GTAGCCACGACCACCACCATGCAGAGAGTCACAGGGACAAA 
GAGCATGATCACATGCTTGGCGCCATATTTCAATGTCAGCTC 
CTCATCTTCTTCCTCATCTTGCTCCACCACCTGCCGGG 


4085 


ATATGGCGCCAAGCATG 


4086 


CATGCTTGGCGCCATAT 


4087 


Alzheimer disease 

Val82Leu 

tGTG-CTG 


GTGGTGGAGCAAGATGAGGAAGAAGATGAGGAGCTGACATT 
GAAATATGGCGCCAAGCATGTGATCATGCTC 1 1 1 GTCCCTGT 
GACTCTCTGCATGGTGGTGGTCGTGGCTACCATTAAGT 


4088 


ACTTAATGGTAGCCACGACCACCACCATGCAGAGAGTCACAG 
GGACAAAGAGCATGATCACATGCTTGGCGCCATATTTCAATG 

T" A /~\ /"XT" /""\ /"ST" A ~T* />T ' t" AT~T *">"T" *"% A -T* 'i 1 " y*v ^^"^ A /A a 

TCAGCTCCTCATCTTCTTCCTCATCTTGCTCCACCAC 


4089 


A A /"N /"^ A "T"^H"T""i*'\ A T*>"^ A T m ^\ 

CCAAGCATGTGATCATG 


4090 


CATGATCACATGCTTGG 


4091 ! 


Alzheimer disease 

Val96Phe 

gGTC-TTC 


AAATATGGCGCCAAGCATGTGATCATGCTCTTTGTCCCTGTG 
ACTCTCTGCATGGTGGTGGTCGTGGCTACCATTAAGTCAGTC 
AGCTTTTATACCCGGAAGGATGGGCAGCTGTACGTAT 


4092 


ATACGTACAGCTGCCCATCCTTCCGGGTATAAAAGCTGACTG 
ACTTAATGGTAGCCACGACCACCACCATGCAGAGAGTCACAG 
GGACAAAGAGCATGATCACATGCTTGGCGCCATATTT 


4093 


TGGTGGTGGTCGTGGCT 


4094 


AGCCACGACCACCACCA 


4095 


Alzheimer disease 

Phe105Leu 

TTTt-TTG 


Cm'GTCCCTGTGACTCTCTGCATGGTGGTGGTCGTGGCTAC 
CATTAAGTCAGTCAGCTTTTATACCCGGAAGGATGGGCAGCT 
GTACGTATGAG 1 1 1 IGI 1 1 1 ATTATTCTCAAAGCCAG 


4096 . 


CTGGCTTTGAGAATAATAAAACAAAACTCATACGTACAGCTGC 
CCATCCTTCCGGGTATAAAAGCTGACTGACTTAATGGTAGCC 
ACGACCACCACCATGCAGAGAGTCACAGGGACAAAG 


4097 


GTCAGCTTTTATACCCG 


4098 


nRRGTATAAAAGCTRAn 


4099 



WO 01/73002 
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Clinical Phenotype& 
Mutation 


, Correcting Oitgos 


SEQ ID 


Alzheimer disease 

I ill I I OAbll 

ACC-AAC 


TnfiT^ ATPTP P ATT A AP A PTP A OPT A P.O.f.if * 1 I TTPTPTTTPTT 
1 bb 1 on 1 O 1 bbA 1 1 AAOAb 1 bAUu i AUbbO 1 1 1 Iblol 1 iVjl I 

TTATTfTTA P. A ATPT AT A f^f^Hr* ATTP A P A d A An ATA PPP A P A OT 
1 1 A 1 Ibl AbAA 1 b 1 A 1 AObbOA 1 1 bAbAbAAoA 1 AL/bvjAbAb 1 

GTGGGCCAGAGAGCCCTGCACTCAATTCTGAATGC 


41 UU 


GCATTCAGAATTGAGTGCAGGGGTCTCTGGCCCACAGTCTCG 
ACAAAAGCCCTAGGTCAGTGTTAATGGAGATCACCA 


4101 


AATCTATACCCCATTCA 


4102 


TnAATP,P,P,fiTATAP.ATT 
1 unn 1 boo\3 I A I AbA 1 1 


41 Uo 


Alzheimer disease 

Prol17Leu 

CCA-CTA 


TP.ATPTPPATTAAPAPTP.APPTAP.P.P.P 1 1 1 1 P.TP 1 1 1PM 1 1 AT 
1 oM l U 1 bbA 1 I AAbAb 1 UAuU 1 AbooU 1 1 1 Iblbl 1 Ibl 1 1 IAI 

TGTAGAATCTATACCCCATTCACAGAAGATACCGAGACTGTG 
GGCCAGAGAGCCCTGCACTCAATTCTGAATGCTGC 


41 U4 


GCAGCATTCAGAATTGAGTGCAGGGCTCTCTGGCCCACAGTC 
TCRRTATnTTrTfiTfiAATRf^RRTATAftATTrTArAATAAAArA 

AACACAAAAGCCCTAGGTCAGTGTTAATGGAGATCA 


4105 


CTATACCCCATTCACAG 


4106 


PTfTTnAATCi:P.P.P.TATAP. 
O 1 b 1 bAA 1 OOOb 1 A 1 nb 


AA fi7 
4 lU/ 


Alzheimer disease 

GIu120Asd 

GAAg-GAT 


TAAPAPTftAPPTAP.^P.P PI ITP.TP. IT TP! T"f TTATTP.TA^AATPT 
1 MrW^/AW 1 OnUO 1 nbUuL» 1 1 i lolbl 1 Ibl 1 1 IAI Ibl nbnA 1 b 1 

ATACCCCATTCACAGAAGATACCGAGACTGTGGGCCAGAGAG 
CCCTGCACTCAATTCTGAATGCTGCCATCATGATC 


4 lUO 


GATCATGATGGCAGCATTCAGAATTGAGTGCAGGGCTCTCTG 
RrnnArARTrTr^nTATrTTrTnTf^AATfiniri^TATAfiATTrT 

ACAATAAAACAAACACAAAAGCCCTAGGTCAGTGTTA 


4109 


TTCACAGAAGATACCGA 


4110 


TPP.P.T ATPTTPTP.TP, A A 
1 oub 1 A 1 b 1 Iblbl bAA 


4in 


Alzheimer disease 

bill I^UASp 

GAAg-GAC 


TAAPAPTP,APPTAP,P,P,P 1 1 1 If^TCI MP.I 1 1 1 ATTPTAPAATPT 
I AAbAb I bAUU 1 rtbbbo r 1 I Ibl bl 1 Ibl 1 1 IAI Ibl AbAA I o 1 

ATAPPPPATTPAP AO.A AP ATA PPPAP APT PTPPPPP AO AP AO 

A 1 AbUbbA 1 1 bAbAoAAoA 1 AbbUAoAb 1 o 1 bbbbUAoAbAo 

CCCTGCACTCAATTCTGAATGCTGCCATCATGATC 


41 1^ 


GATCATGATGGCAGCATTCAGAATTGAGTGCAGGGCTCTCTG 
RnOnAnARTrTrRfiTATPTTrTfiTf^AATf^nnfiTATAf^ATTr'T 

ACAATAAAACAAACACAAAAGCCCTAGGTCAGTGTTA 


4113 


TTCACAGAAGATACCGA 


4114 


TCCXTT ATPTTPT(^Tn A A 

1 UbO 1 A 1 b 1 IblOl bAA 


4 I 10 


Alzheimer disease 

Glu120Lvs 

aGAA-AAA 


A'l TAAPAPI P.APPTAP,f^P,PT ITTP.TP. 1 1 1 I T ATTPTAPA AT 
A 1 1 AnuAb 1 bnbb 1 Abbbb 1 1 1 Ibl bl 1 Ibl 1 1 IAI Ibl AbAA 1 

CTATACCCCATTCACAGAAfiATAnCfiAttArT^Tn^nrrAnAQ 
AGCCCTGCACTCAATTCTGAATGCTGCCATCATGA 


4 1 ID 


TCATGATGGCAGCATTCAGAATTGAGTGCAGGGCTCTCTGGC 

CCAC.A(XrCTCfcGTATCTTCTCZTCZAATnsCZCZnTATAClATTrTtirA 

UUnUnU 1 O 1 OOO Inlul IwlUI \Jr\r\ 1 OVJVJO 1 r\ 1 nun 1 IOI r\xjf\ 

ATAAAACAAACACAAAAGCCCTAGGTCAGTGTTAAT 


4117 


CATTCACAGAAGATACC 


4118 


GGTATCTTCTGTGAATG 


4119 


Alzheimer disease 

Glu123Lys 

oGAG-AAG 


GACCTAGGGCI 1 1 IGIGI 1 IGI 1 1 IAI 1 GTAGAATCTATACCC 
CATTCACAGAAGATACCGAGACTGTGGGCCAGAGAGCCCTG 
CACTCAATTCTGAATGCTGCCATCATGATCAGTGTCA 


4120 
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Clinical Phenotype & 
Mutation 


Correcting Oligos 


SEQID 
NO: 




TGACACTGATCATGATGGCAGCATTCAGAATTGAGTGCAGGG 

PTPTPTPPPPP ApA PTPTPPPT ATPTTPTPTP A ATPPPPT AT 
O 1 U I L/ 1 ooUOUAUAo 1 O I woo 1 A 1 U 1 1 U 1 o 1 oAA l bl^ob 1 A 1 

AGATTCTACAATAAAACAAACACAAAAGCCCTAGGTC 


4121 


AAGATACCGAGACTGTG 


4122 


,*>apa otptpp^t a tptt 
bAbAblblbbbl Albl 1 


A A 

4123 


Alzheimer disease 
ASP! i ooAsp 
gAAT-GAT 


TATAPPPO ATTP AfAPA APATAPOPAOA PTPTPPPPP AOAOA 

1 A 1 AbbbbA I 1 bAbAbAAbA 1 AbbbAbAb 1 b 1 bbbbbAbAbA 
POOfTOr' a ptp A attptp a ato^t/^po atp atp A TO a PTPTP 

bbbb 1 bbAb i UAA IT CTGAATGCTGCCATCATGATCAGTGTC 
ATTGTTGTCATGACTATCCTCCTGGTGGTTCTGTATA 


A A O A 

4124 


TATACAGAACCACCAGGAGGATAGTCATGACAACAATGACAC 

TCZ A TP A TftSAlY^fSP A CIO A TTP A P A A TTP A PTPP A nf^f^HTnTf^T 
1 Un 1 1 Un 1 OOUAoOA 1 1 UAoAA 1 1 bnb 1 bUnbbbO lOiOl 

GGCCCACAGTCTCGGTATCTTCTGTGAATGGGGTATA 


4125 


CAATTCTGAATGCTGCC 


4126 


PPP A Pp ATTP APA ATTP 

bbbAbbA 1 1 bAbAA 1 1 b 


4127 


Alzheimer disease 
ATGa-ATA 


APA APATAPPPAPAPTPTPPPPPAP AP APPPPTPP APTP A A 

AbAAbA 1 AbbbAbAb 1 b 1 bbbbbAbAbAbbbb 1 bbAb 1 bAA 
TTPTH A ATHPTHPP ATP ATH ATP Ar^THTP ATTnTT(^TP ATr^ A P 

TATCCTCCTGGTGGTTCTGTATAAATACAGGTGCTAT 


41 28 


ATAGCACCTGTATTTATACAGAACCACCAGGAGGATAGTCATG 

A P A AP A ATfi AP A CTCX ATP ATPi ATf^P A P.P ATTP A P A ATTP A PT 
MUMMunM 1 oAoAU 1 O A 1 UA 1 On 1 ooUAoUA 1 I bAbAA 1 1 bAb 1 

GCAGGGCTCTCTGGCCCACAGTCTCGGTATCTTCT 


4129 


GCCATCATGATCAGTGT 


4130 


APA PTP ATP ATP A TPPP 

AbAb 1 bA 1 bA I bA 1 bbb 


AH OA 

4131 


Alzheimer disease 

IVJCl 1 uCLjfD 

ATG-AAG 


PAPA AP AT A PPP APA PTPTPPPPP A P A P A rTPOTPP A PTP A 

bAbAAbA 1 AbbbAbAb 1 b 1 bbbbbAbAbAbbbb 1 bbAb 1 bA 
ATTPTfiAAT^PT(^PPATPATnATPA^T^TPATTP:TTnTPATr^A 

CTATCCTCCTGGTGGTTCTGTATAAATACAGGTGCTA 


A A on 

41 32 


TAGCACCTGTATTTATACAGAACCACCAGGAGGATAGTCATGA 

P A AP A ATP A P A PTP ATP ATP ATPPP A PP ATTP APA ATTP A PT 
OAALrAA i oAUAU \ oA 1 bA 1 bA I obbAbbA 1 1 bAbAA 1 1 bAb 1 

GCAGGGCTCTCTGGCCCACAGTCTCGGTATCTTCTG 


4133 


TGCCATCATGATCAGTG 


4134 


P A PTP ATP ATP ATPPP A 

UAb 1 bA 1 bA 1 bA 1 bbbA 


A A or 

4135 


Alzheimer disease 
iviei I oy i nr 
ATG-ACG 


PAPAAPATA PPP APA f^Tr^Tr^f^rT^r* A P A P A PP/^PT/^P A PTP A 

b AbAAbA I AbbbAbAb 1 b 1 bbbbbAbAbAbbbb 1 bbAb 1 LA 

ATT PTP A ATPPTPPP ATP ATP ATP A PTPTP a TTPTTPTP a TP A 

Alibi bAA 1 bb 1 bbbA 1 bATbA I bAb 1 b 1 bATTbTTGTCATGA 
CTATCCTCCTGGTGGTTCTGTATAAATACAGGTGCTA 


4136 


TAGCACCTGTATTTATACAGAACCACCAGGAGGATAGTCATGA 

PA APA ATf^APAPTP ATP ATP ATPPP A PP ATTP APA ATTP APT 
oAAUAA 1 oAuAO I oA 1 UM I oA 1 bobAoUA 1 1 UAbAA I 1 bAb 1 

GCAGGGCTCTCTGGCCCACAGTCTCGGTATCTTCTG 


4137 


TGCCATCATGATCAGTG 


4138 


UAL> 1 uA 1 L.A 1 bA 1 bbUA 


A a on 

4139 


MIZJlcl! lie! UlbcaSc 

Met139Val 
cATG-GTG 


AUAoAAuA 1 AbObAbAU 1 b 1 bbbbbAbAbAbUCC 1 bUAC 1 L. 

AATTCTGAATGCTGCCATCATGATCAGTGTCATTGTTGTCATG 
ACTATCCTCCTGGTGGTTCTGTATAAATACAGGTGCT 


4140 


AOCACCTGTATTTATACAGAACCACCAGGAGGATAGTCATGA 
CAACAATGACACTGATCATGATGGCAGCATTCAGAATTGAGT 
GCAGGGCTCTCTGGCCCACAGTCTCGGTATCTTCTGT 


4141 


CTGCCATCATGATCAGT 


4142 
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APTftATPATPATPPPAP 

nb 1 OA 1 bn ! On 1 uOUnu 


H\ 4o 


/Til^llC?!! Me/ u/ocdoc 

Hel43Phe 
CM l-l 1 1 


p A P A ptptp czrznn a p a p a ^rrrTrir a ptp a attptp a a tppt 

OnunU 1 o i uuwOUnOnunouUO 1 obnb f bnn M U 1 bnn IbUl 

GCCATCATGATCAGTGTCATTGTTGTCATGACTATCPTPPTnn 
TGGTTCTGTATAAATACAGGTGCTATAAGGTGAGCA 


4144 




TGCTCACCTTATAGCACCTGTATTTATACAGAACCACCAGGAG 
RATAGTnATRArAAnAATRArArTRATPATRATnnPArirATTP 

AGAATTGAGTGCAGGGCTCTCTGGCCCACAGTCTC 


4145 




TCAGTGTCATTGTTGTC 


4146 




f^APA APA ATOAPAPTPA 
oAbAAbAA 1 oAbAb I bn 


4147 


M1ZJ J till llcl Ulocdbc 
lie I *tO I III 

ATT-ACT 


A p A ptptp p nrr a p a p a p p ppt pp a ptp a attptp a atpptp 

nOMO 1 O 1 OUv^UnOnUnbUOU 1 OUnb 1 bAA II b 1 oAA 1 bU 1 O 

PP ATP ATf^ ATP A PTPTP ATTPTTPTP ATP A PT ATP PT PPT PPT 
UbM 1 bA 1 bM 1 bAo 1 o 1 bA 1 Ibl Ibl bA 1 bnb I A 1 ww 1 ww 1 bb 1 

GGTTCTGTATAAATACAGGTGCTATAAGGTGAGCAT 


41 4o 




ATGCTCACCTTATAGCACCTGTATTTATACAGAACCACCAGGA 
RGATARTnATfiArAAnAATRAnArTRATrATrtATfinrAfirAT 

TCAGAATTGAGTGCAGGGCTCTCTGGCCCACAGTCT 


4149 




CAGTGTCATTGTTGTCA 


4150 




TPAPAAPAATPAPAPTP 

1 OnbnnbnM 1 OnunU 1 O 


4 It) I 


Al7hpimpr HicoaQo 
nlZ.I ICIl 1 Id Uloedoe 

Met146lie 
ATGa-ATA 


PPAPAPAPPPPTPPAPTPAATTPTPAATPPTPPPATPATPAT 
bbnOnbnObbb 1 UonU 1 bnn 1 Ibl bnn 1 bb 1 bbbn 1 bn 1 On 1 

CAGTGTCATTGTTGTCATGACTATCCTCCTGGTGGTTPTGTAT 

wnw> i w i w/\ i i vj i i \j i wn i wnw 1 n l w v_y i w w 1 vj I v_3 \j 1 I u I \J l n 1 

AAATACAGGTGCTATAAGGTGAGCATGAGACACAGA 


AA CO 
4 lOZ 




TCTGTGTCTCATGCTCACCTTATAGCACCTGTATTTATACAGA 

AnPArnAr^RAfi^ATAnTPATnAOAAPAATr^APAPTrJATPATr; 

ATGGCAGCATTCAGAATTGAGTGCAGGGCTCTCTGG 


4153 




GTTGTCATGACTATCCT 


4154 




APPATAPTPATPAPAAP 

nOOn 1 no 1 wn 1 Unbnnb •* 


A\ CC 

41 00 


Alvhpimpr Hicpqop 

Met146lle 
ATGa-ATC 


PPAPAPAPPPPTnP APTP A ATTOTH A ATPPTPPP ATP ATP AT 
bbAbAbAubbb 1 bbMb 1 bnn 1 1 b 1 oAA 1 bb 1 bbbA 1 bA 1 oA I 

CAGTGTCATTGTTGTCATGACTATPnTPnTGGTGGTTPTGTAT 

w/\w> i v-j i wn i i l i w> i wn i wnw i n i w w i ww I vj vj i vjvj i i w l o I n I 

AAATACAGGTGCTATAAGGTGAGCATGAGACACAGA 


41 00 




TCTGTGTCTCATGCTCACCTTATAGCACCTGTATTTATACAGA 
ATGGCAGCATTCAGAATTGAGTGCAGGGCTCTCTGG 


4157 




GTTGTCATGACTATCCT 


4158 




APPATAPTPATPAPAAP 

nOOn 1 nO 1 On 1 ununnu 




Al7hpimpr Hiqpsicp 

rMt-llCMIlC/t UloCCJOG 

MaMA&l on 
IVlcl 1 *+D LcU 

cATG-TTG 


PPPPAPAPAPPPPTPPAPTPAATTPTPAATPPTPPPATPATQ 
uOUunOnUnuuUU 1 Obnb 1 bnn 1 1 b 1 OAA 1 Ob 1 bbbn 1 bn 1 O 

A TP A f?T^TP A TTPTTPTP A TP A PT A TPPTPPTPPTPPTTPTPT 
A 1 bAo 1 O I bA 1 1 o 1 Ibl bA 1 oAb 1 A 1 bb I bb 1 OO 1 OO 1 1 b 1 O 1 

ATAAATACAGGTGCTATAAGGTGAGCATGAGACACA 






TGTGTCTCATGCTCACCTTATAGCACCTGTATTTATACAGAAC 
CACCAGRAGC5ATAGTCATRArAAnAATRArArTnATPATf^AT 

vnvM'wnvjvjnvjvjn i nv-J i wn i unwnnunn i onwnw l on i wn 1 On 1 

GGCAGCATTCAGAATTGAGTGCAGGGCTCTCTGGCC 


4161 




TTGTTGTCATGACTATC 


4162 




GATAGTCATGACAACAA 


4163 


Alzheimer disease 

Met146Val 

cATG-GTG 


GGCCAGAGAGCCCTGCACTCAATTCTGAATGCTGCCATCATG 
ATCAGTGTCATTGTTGTCATGACTATCCTCCTGGTGGTTCTGT 
ATAAATACAGGTGCTATAAGGTGAGCATGAGACACA 


4164 
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Correcting Oligos 


NO: 




TGTGTCTCATGCTCACCTTATAGCACCTGTATTTATACAGAAC 

UAboAboAbbA I Ab I OA 1 bAOAAOAA 1 bAbAO 1 bA 1 OA 1 bA 1 

GGCAGCATTCAGAATTGAGTGCAGGGCTCTCTGGCC 


4165 


TTGTTGTCATGACTATC 


4166 


PATAPTPATOAfA APAA 

bA 1 Ab 1 OA 1 bAO AAO AA 


A 4 ^"7 

4167 


Alzheimer disease 

Thr147llp 

1 Ml It/ IIC 

ACT-ATT 


AbAbAbOOO 1 bOAO 1 OAA 1 1 0 1 bAA 1 bt 1 bOOA 1 OA 1 bA 1 OA 

Olul OA 1 IOI 1 O 1 On 1 vjnw 1 A 1 Uv 1 OO 1 uu 1 uO I 1 U 1 u 1 n 1 nn 

ATACAGGTGCTATAAGGTGAGCATGAGACACAGATC 


4168 


GATCTGTGTCTCATGCTCACCTTATAGCACCTGTA7TTATACA 

PAAPPAPPAPPAPPATArTPATPAPAAPAATPAPArTPATPA 

bAAbbAbbAbbAbbA 1 Ab I bA 1 bAbAAbAA 1 bAbAU 1 bA 1 OA 

TGATGGCAGCATTCAGAATTGAGTGCAGGGCTCTCT 


4169 


TGTCATGACTATCCTCC 


4170 


PPAPPATArTPATPAPA 

bbAbbA 1 Ab 1 UA 1 bAOA 


A 4 "74 

4171 


Alzheimer disease 
nis iDoArg 
CAT-CGT 


b 1 1 1 t 1 AAbbb II b 1 bbbAbb 1 b I 1 AA 1 1 A 1 A 1 1 bAAA 1 bO 1 1 1 

PT PT I'AT A O PTO A TOO A TO OOTO O OTT A TT ATA TO A TOTOT A TT 

b 1 1 1 1 b 1 Abb 1 OA 1 00A 1 bOO 1 bbO 1 J ATI Al ATOATCTCTATT 
GTTGCTGTTC 1 1 1 1 1 1 1 CATTCATTTACTTGGG 


A 4 "71 

4172 


CCCMGTAAATGAATGAAAAAAAGAACAGCAACAATAGAGATG 

ATATA ATA A^PPA/^rP ATrPATPAPPTArA A A AP A A APPATTT 

A I Al AA 1 AAbOOAbbOA 1 bbA l bAOO 1 AbAAAAbAAAbOA I 1 1 

CAATATAATTAACAGGTCCCACAACCCTTAAAAAG 


4173 


GGTCATCCATGCCTGGC 


4174 


OOO AOOO A TOO ATOAOO 

bOOAbbOATbbA 1 bAOO 


A 4 7r 

4175 


Alzheimer disease 

HklfiTTvr 
nio i uo i yi 

cCAT-TAT 


AO 1 1 1 1 1 AAbbb 1 1 b 1 bbbAOO Tbl 1 AAT 1 A I ATTGAAATbCTT 

TP 1 1 1 1 PTAP.P.TPATPPATP,PPTP:P,PTTATTATATPATPTPTAT 
1 O 1 1 1 1 O 1 Moo 1 OA 1 Uun I OOO 1 OOO 1 1 A 1 1 A I A 1 OA 1 O 1 b 1 A 1 

TGTTGCTGTTC 1 1 1 1 1 1 1 CATTCATTTACTTGG 


A 4 ~7£ 

4176 


CCAAGTAAATGAATGAAAAAAAGAACAGCAACAATAGAGATGA 

TATA ATA ArTTAPPPATrP ATPAPPTAr'A A A A/"* A A APfA 1 1 1 f* 

1 A 1 AA 1 AAuOUAuuUA 1 VaoA 1 oAUU 1 AoAAAAoAAAbUA 1 II U 
AATATAATTAACAGGTCCCACAACCCTTAAAAAGT 


4177 


AGGTCATCCATGCCTGG 


4178 


OO A OOO A TOO ATO A OOT 

OOAbbOA 1 bbA I bAOO 1 


A 4 "70 

4179 


Alzheimer disease 
TGGc-TGC 


AOOOTTOTOOO A OOTOTTA ATT AT AT l"OA A ATOOTTTOT 11 TOT 

Abbb II b 1 bbbAOO 1 b 1 I AA 1 1 A 1 A 1 T bAAATbOTTTC Mil C T 

Ar^nTPATPPAT^PPT^fiPTTATTATATPATPTPTATTnTTr^PT 
nOO 1 On 1 UOn 1 OUU 1 UUO 1 1 A 1 1 A 1 A f OA lOiOlnl lot 1 uu 1 

GTTCI 1 1 1 1 1 1 CATTCATTTACTTGGGGTAAGTT 


A 4 OA 

4180 


AACTTACCCCAAGTAAATGAATGAAAAAAAGAACAGCAACAAT 

A^AOATnATATAATAA^PPAPCPATP^ATPAPPTAPAAAAPA 
AbAbA I bA 1 A 1 AA 1 AAbOOAbbOA 1 bbA 1 bAOO 1 AbAAAAoA 

AAGCATTTCAATATAATTAACAGGTCCCACAACCCT 


4181 


CATGCCTGGCTTATTAT 


4182 


ATA ATA A^/"*/" v ^/~ v /~*/~ s AT/"~ v 

A 1 AA 1 AAbCLAboCATb 


A 4 OO 

4183 


Alzheimer disease 

Ser169Leu 

TCA-TTA 


ACCTGTTAATTATATTGAAA 1 GC 1 1 1 CI 1 1 1 CTAGGTCATCCAT 
GCCTGGCTTATTATATCATCTCTATTGTTGCTGTTCI 1 1 1 1 1 IC 
ATTCATTTACTTGGGGTAAGTTGTGAAATTTTT 


4184 


AAAAATTTCACAACTTACCCCAAGTAAATGAATGAAAAAAAGAA 

CAGCAACAATAGAGATGATATAATAAGCCAGGCATuGATGAC 

CTAGAAAAGAAAGCATTTCAATATAATTAACAGGT 


4185 


TATTATATCATCTCTAT 


4186 
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ATAOAnATfSATATAATA 


4 10/ 


Alzheimer disease 

Leu171Pro 

CTA-CCA 


I'AAI IAIAI IGAAAIGCI 1 1 CI 1 1 1 C 1 AGGTCATCCA'l GCCTGG 
CTTATTATATCATCTCTATTGTTGCTGTTC 1 1 1 1 1 1 1 CATTCATT 
TACTTGGGGTAAGTTGTGAAAI 1 1 1 IGGTCTG 


4188 


cagaccaaaaatttcacaacttaccccaagtaaatgaatgaaa 
aaaagaacagcaacaatagagatgatataataagccaggcat 
ggatgacctagaaaagaaagcatttcaatataa™ 


4189 


ATCATCTCTATTGTTGC 


4190 


ftPAAPAATAfSAnATf^AT 




Alzheimer disease 

Leu173Trp 

TTG-TGG 


TATTGAAATGCI 1 ICI II 1 CTAGGTCATCCATGCCTGGCTTATT 
ATATCATCTCTATTGTTGCTGTTC 1 1 1 1 1 1 1 CATTCATTTACTTG 
GGGTAAGTTGTGAAA 1 1 1 1 1 GGTCTGTCTTTC 


4192 


GAAAGACAGACCAAAAATTTCACAACTTACCCCAAGTAAATGA 
ATGAAAAAAAGAACAGCAACAATAGAGATGATATAATAAGCCA 
GGCATGGATGACCTAGAAAAGAAAGCA 1 1 ICAATA 


4193 


TCTATTGTTGCTGTTCT 


4194 


Af5AAPAf5PAAPAATAf5A 


4 i yo 


Alzheimer disease 

f^h/OfiQArn 

oiyzuyMrg 
gGGA-AGA 


TATAAPryrTf5PT^T^^APTAPATTAPT^TT^PAPTPP7/2ATPT 
1 f\ 1 A\r\V_rO 1 1 ovy 1 O 1 OOnO 1 f\\sf\ 1 1 AL> loll oonO 1 L»o 1 OA 1 L> 1 

ooAA 1 1 1 1 bo 1 O 1 bo 1 bubAA 1 oA 1 1 1 L>UA 1 1 1 ooAAAo 

GTCCACTTCGACTCCAGCAGGCATATCTCATTATGA 




TCATAATGAGATATGCCTGCTGGAGTCGAAGTGGACCTTTCC 

AftTfiAATfifiAAATPATTPPPAPPAPAPPAAAATTPPAf^ATPAf; 

GAGTGCAACAGTAATGTAGTCCACAGCAACGTTATA 


4197 


GTGTGGTGGGAATGATT 


4198 


AATPATTPPPAPPAPAP 


4 jyy 


Alzheimer disease 

Glv209Val 

GGA-GTA 


ATAAP^TTi^PTr^Tt^i^APTAPATTAPTf^TTPPA PTPPTP ATPTf 
M 1 MttOo 1 1 b\j 1 o 1 VjvjMU 1 A\OA\ 1 1 AO loll oUALr 1 Uu 1 bA 1 O 1 o 

GMTTTTGGTGTGGTGG6AATGATTTCCATTCACTGGAAAGGT 
CCACTTCGACTCCAGCAGGCATATCTCATTATGAT 


4zUU 


ATCATAATGAGATATGCCTGCTGGAGTCGAAGTGGACCTTTC 
PARTfiAATRRAAATPATTnPPAPPAPAPPAAAATTPPAnATPA 

GGAGTGCAACAGTAATGTAGTCCACAGCAACGTTAT 


4201 


TGTGGTGGGAATGATTT 


4202 


AAATPATTPPPAPPAPA 
r\r\r\ 1 \j>r\ 1 1 vUUnV^bnUn 


4ZU0 


Alzheimer disease 
lle213Thr 

UWfa J V I 1 II 

ATT-ACT 


Tf^nAPTAPA 1 IAf x TriTTr^PAPTPPT^ATPTPSf^AAT"IT'V^PiTriT 

GGTGGGAATGATTTCCATTCACTGGAAAGGTCCACTTCGACT 
CCAGCAGGCATATCTCATTATGATTAGTGCCCTCAT 


4ZU4 


ATGAGGGCACTAATCATAATGAGATATGCCTGCTGGAGTCGA 

AftTfSnAPPTTTPPArTTftAATfirtAAATPATTPPPAPPAPAPPA 

AAATTCCAGATCAGGAGTGCAACAGTAATGTAGTCCA 


4205 


GATTTCCATTCACTGGA 


4206 


TCCAGTGAATGGAAATC J 


4207 


Alzheimer disease 

Leu219Pro 

CTT-CCT 


CACTCCTGATCTGGAATTTTGGTGTGGTGGGAATGAI 1 ICCAI 
TCACTGGAAAGGTCCACTTCGACTCCAGCAGGCATATCTCAT 
TATGATOGTGCCCTCATGGCCCTGGTGTTTATCAA 


4208 
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Mutation 


Correcting Oligos J |i| 


CCA fri 

NO; 




TTGATAAACACCAGGGCCATGAGGGCACTAATCATAATGAGA 
I A I bUU I bU I bbAo I UbAAb I bbAUU I I I UUAb I bAA I bbAA 
ATCATTCCCACCACACCAAAATTCCAGATCAGGAGTG 


4209 


AGGTCCACTTCGACTCC 


4210 


bbAb roGAAGTGGAooT 


A r\A A 

4211 


Alzheimer disease 

MIcJ^O t t ill 

tGCC-ACC 


ATTTA/^An "I'P A r^Tf**/** AAA A/^Tr*/^ A /^TTP/^ A PTPP A PP A P PP A 

Alii boA I I bAb rbbAAAGGTCCACTTCGACTCCAGCAGGCA 

TATPTP ATT AT^i ATT A riTCPPPTP AT^riPrPTPrTrTTT ATP A 
I A I O I OA 1 1 A I oA 1 1 Ab 1 JjOOO 1 OA 1 obOUU \ bb Ibl 1 1 A 1 OA 

AGTACCTCCCTGAATGGACTGCGTGGCTCATCTTGG 


A f\A O 

4212 


CCAAGATGAGCCACGCAGTCCATTCAGGGAGGTACTTGATAA 

ArA^APPPr/^ATPA^O/^A^TA AT/^ATA ATP A PATAT/^^T 

AUAUUAbbbUUA 1 bAbbbCAU TAA 1 UATAATGAGATATGCCT 
GCTGGAGTCGAAGTGGACC 1 1 1 CCAGTGAATGGAAAT 


4213 


TGATTAGTGCCCTCATG 


4214 


PATPAPPP^APTA AT/"* A 

OA 1 bAbbbCAoTAA 1 oA 


4215 


Alzheimer disease 

r\lcXc.O I veil 

GCC-GTC 


1 T"i at — A PTPP a a a r v r , TPP a pi — rp p a otop a pp a ppp at 

1 1 1 OOA 1 1 bAb 1 bbAAAbb 1 bbAb 1 1 bbAb 1 bbAbbAbbbA T 

ATPTP ATT ATfS ATT A fTTf^PPPTP ATf^PPPTCfTm 1 1 1 ATP A A 
M 1 O 1 OM 1 1 A t on 1 1 AO 1 oUOO 1 OA 1 VJOOOO 1 bo 1 b 1 1 1 A 1 OAA 

GTACCTCCCTGAATGGACTGCGTGGCTCATCTTGGC 


4216 


GCCAAGATGAGCCACGCAGTCCATTCAGGGAGGTACTTGATA 

A APiPPAPPPPPATPAPPPPAPTA ATPATA ATPAPATATPPP 

AAUAUbAbbbL.UA 1 bAbblaUAU 1 AA 1 UA 1 AA 1 bAbA 1 A 1 bUU 

TGCTGGAGTCGAAGTGGACCTTTCCAGTGAATGGAAA 


4217 


GATTAGTGCCCTCATGG 


4218 


OOAI bAbbGCAoTAATo 


A r\ a r\ 

4219 


Alzheimer disease 

Met233Thr 

ATG-ACG 


1TP A PTPP AAA /-^/"^"T*PO A PTI PP A PTPP A PP A PPP ATA "TO"Trv a 

1 1 LAb 1 bbAAAbb 1 bbAb 1 1 bbAb 1 bbAbbAbbbATATCTCA 
TTATGATTAGTGCCCTCATGGCCCTGGTGTTTATCAAGTACCT 
CCCTGAATGGACTGCGTGGCTCATCTTGGCTGTGAT 


4220 


ATCACAGCCAAGATGAGCCACGCAGTCCATTCAGGGAGGTAC 

TTPATA AA/^A OO /l f*f°*f*i A TO A r*/**^/** A OTA A TO ATA A TO A O A 

1 1 bA 1 AAAUAUuAbbbUuA 1 bAbbbUAUTAATCATAATGAGA 
TATGCCTGCTGGAGTCGAAGTGGACCTTTCCAGTGAA 


4221 


TGCCCTCATGGCCCTGG 


4222 


pp A PPPPP A TP A PPPP A 

bbAbbbbbATGAGGGCA 


A O O O 

4223 


Alzheimer disease 
CTG-CCG 


PP AAA r*/~ v Tr s f m * A PTTPP A PTPP A PP A PPP ATA TPTP A TT A TP A 

bbAAAbb I ooAoTTobAoTooAGoAGGoATAToToATTATGA 

TT ACTr^PPPTP ATf^f^PPPTf^rTTfTTTT ATP A A PTAPPTPPPTP 
1 1 Ao 1 oOOO 1 OA I ooOOO 1 vpo lol 1 1 A 1 OAAo 1 AOO 1 OOO 1 b 

AATGGACTGCGTGGCTCATCTTGGCTGTGATTTCAGT 


A Art m 

4224 


ACTGAAATCACAGCCAAGATGAGCCACGCAGTCCATTCAGGG 

A PPTAPTTP ATA A AO AOO A OOOOOATO A OOOO AOT A A TO AT A 

Abb 1 AU 1 1 bA 1 AAAUAUUAbbbUUA 1 bAbbbUAU 1 AA 1 UA 1 A 
ATGAGATATGCCTGCTGGAGTCGAAGTGGACCTTTCC 


4225 


CATGGCCCTGGTGTTTA 


4226 


T A A A P A PP A PPPPP ATP 

TAAAuACuAGGGCCATG 


4227 


Aizneimer disease 

Ala246Glu 

GCG-GAG 


TO ATT A TO ATT A OTOOOOTO A TOOOOOTOOTO 1 f 1 A'tOA A OTA 

1 UA 1 1 A 1 bArTAbTbUuUTuATGGuuuTGGTG 1 1 lATCAAGTA 
CCTCCCTGAATGGACTGCGTGGCTCATCTTGGCTGTGATTTC 
AGTATATGGTAAAACCCAAGACTGATAATTTGTTTG 


4228 


CAAACAAAl IAICAGIUI IGGGI 1 1 1 ACCA 1 A 1 AC 1 GAAA 1 C AC 
AGCCAAGATGAGCCACGCAGTCCATTCAGGGAGGTACTTGAT 
AAACACCAGGGCCATGAGGGCACTAATCATAATGA 


4229 


ATGGACTGCGTGGCTCA 


4230 
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TnAnrPArGrAfvrrpAT 

i I Own I 


4231 


Alzheimer disease 
TTG-TCG 


GTQPPPTP ATnf^PPPTf^fVTfTTTTATP A ACTAmrrPTn A AT 
ooAU I OOb 1 obO 1 OA IUI 1 bbl 1 U 1 UA I » I UAb 1 A 1 A 1 bb IA 

AAACCCAAGACTGATAATTTGTTTGTCACAGGAATGC 


4232 




GCATTCCTGTGACAAACAAATTATCAGTCTTGGGTTTTACCAT 
ATACTGAAATCACAfiPPAAfiATnAnPPAP^PA^TPPATTrA^ 

GGAGGTACTTGATAAACACCAGGGCCATGAGGGCAC 


4233 




GCTCATCTTGGCTGTGA 


4234 




TPAPACinPAAfiATPiAftP 


4235 


Alzheimpr dtepa^p 

Ala260Val 

GCT-GTT 


A C5TTT ACtC P P AT AP ATTTT ATT A ATfTTPTTTT ATnTTTTTr^TTT 
r\\j \ i i no^Ourt I nOn 1 1 I 1 A 1 1 Mbn IblUI 1 1 1 Al bl 1 1 1 IUI 1 1 

TTCTAGATTTAGTGGCTGTTTTGTGTCPGAAARRTPPAPTTPn 
TATGCTGGTTGAAACAGCTCAGGAGAGAAATGA 


4236 




TCATTTCTCTCCTGAGCTGTTTCAACCAGCATACGAAGTGGAC 
CTTTCGGACACAAAACAGGO APTA A ATPTAfi AA A A A<t:A A A A AP 

viii vuununwnnnnunVJuvnu 1 rAr\r\ 1 w 1 /AOMMMAAOAAAAAU 

ATAAAAGACATCTAATAAAATGTATGGGCTAAACT 


4237 




1 1 IAGIGGCTGI 1 1 IGI 


4238 




ACAAAAPAGPPAPTAAA 

/^w/^rvAr\w/V\3 O vnv 1 /Ann 


4239 


Alzheimpr dfcpa^p 

Leu262Phe 

TTGt-TTC 


nPPATAPATTTTATTAf^AT^TPTTTTATre i I I 1 f'P I l i irr t TAr > A ~ 

wwO/A 1 AAOAA 1 1 1 1 M 1 1 MOM lOlbl 1 1 1 A 1 O 1 1 I 1 IUI 1 1 1 IUI AoA 

TTTAGTGGCTGTTTTGTGTCCGAAAGGTCCAPTTPGTATnPTn 
GTTGAAACAGCTCAGGAGAGAAATGAAACGCTT 


4240 




AAGCGI 1 1 CATTTCTCTCCTGAGCTGTTTCAACCAGCATACGA 

AGTGGAPnTTTPGGAPAPAAAAPAfSPPAPTAAATPTA^AAA AA 

GAAAAACATAAAAGACATCTAATAAAATGTATGGG 


4241 




GCTGI 1 1 1 GTGTCCGAA 


4242 




TTPftnAPAPAAAAPAftP 

I i U OunUn vnrvv\bnOb 


4243 


Alzheimpr di^pa<;p 

Cvs263Ara 

gTGT-CGT 


PP ATAPATTTT ATT Af^ATnTPTTTTATfS 1 1 1 Mm 1 1 1 iptapat 
ww/a I nbn I 1 1 1 A 1 l AoA lolbl 1 1 lAIVjl 1 1 1 IUI 1 1 1 IUI AbA 1 

TTAfTTPif^PTf^ i i i i cyrnrnc^ri a a a ^ptppa ^ttoptat^otp 

i i ao I bbo l o 1 l 1 1 \j±\j 1 bboAAAbb 1 UUAU 1 1 Ub 1 A 1 (jb 1 o 

GTTGAAACAGCTCAGGAGAGAAATGAAACGCTTT 


A HA A 

4244 




AAAGCGTTTCATTTCTCTCCTGAGCTGTTTCAACCAGCATACG 
AAGTGGAPPI 1 1 GGGAPAPAAAAPAftPPAPTAAATPTAr^AAA 

AAGAAAAACATAAAAGACATCTAATAAAATGTATGG 


4245 




CTGI 1 1 1 GTGTCCGAAA 


4246 




TTTPGGAPAPAAAAPAft 




Alzheimer disease 

Pro264Leu 

CCG-CTG 


ACATTTTATTAfiATfiTPTTTTATnTTTTTP 1 1 1 1 1 PTA^ATTTAn 

rvv-rrv i i i i r\ I i M\jn IvJIbl 1 1 Inlbl 1 1 1 Ibl 1 1 I IUI nbn 1 1 1 Ab 

TGGCTGTTTTGTGTCCGAAAGGTPnAPTTPnTATnPTnnTTfi 
AAACAGCTCAGGAGAGAAATGAAACGCI 1 11 FCC 






GGAAAMGCGTTTCATTTCTCTCCTGAGCTGTTTCAACCAGCA 
TACGMGTGGACCTTTCGGAnAPAAAAPAGPPAPTAAATPTA 

GAAAAAGAAAAACATAAAAGACATCTAATAAAATGT 


4249 




TITGTGTCCGAAAGGTC 


4250 




GACCTTTCGGACACAAA 


4251 


Alzheimer disease 

Arg269Gly 

tOGT-GGT 


GTCI 1 1 IATGI 1 1 1 ICI 1 1 1 IUIAGAI 1 IAGIGGUIGI 1 ITGTG 
TCCGAAAGGTCCACTTCGTATGCTGGTTGAAACAGCTCAGGA 
GAGAAATGAAACGC 1 1 1 1 1 CCAGCTCTCATTTACT 


4252 
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Clinical Phenotype & 
Mutation 




SECUD 
NO: 


Correcting Oligos 




AGTAAATGAGAGCTGGAAAAAGCGTTTCATTTCTCTCCTGAGC 
TGTTTCAACCAGCATAPfiAAGTGGAPPTTTPGGAPAPAAAAP 

AGCCACTAAATCTAGAAAAAGAAAAACATAAAAGAC 


4253 




GTCCACTTCGTATGCTG 


4254 




PAGPATAPCSAAfTrfsnAP 


4*100 


Alzhpimpr rii^pa^p 

/ vi 1 loll 1 1^1 \a IOwQOv 

ni {jZ.uz/i Ho 

CGT-CAT 


TP 1 1 1 1 ATR 1 i 1 1 IP 1 M 1 1 P 1 Af-SA I 11 A ^Tn^PTQTTTTPTrTr" 

Pf^A A APPTPPAPTTPCTATPPTPPTT/^A A APAPrTPA oaaaa 
oOMMMCjo I UOrtU I 1 Ova 1 M I bU 1 oo 1 1 oAMmOmoO I UAboAbA 

GAAATGAAACGC 1 1 1 1 1 CCAGCTCTCATTTACTC 






GAGTAAATGAGAGCTGGAAAAAGCGTTTCATTTCTCTCCTGAG 
CTGTTTCAACCAGCATACGAAGTGGAPPTrTPftftAPAPAAAA 

CAGCCACTAAATCTAGAAAAAGAAAAACATAAAAGA 


4257 




TCCACTTCGTATGCTGG 


4258 




COAGPATACGAAGTGGA 


4zoy 


Al7hpimpr dtepa^p 

Arg278Thr 

AGA-ACA 


T AftT^nPTRTTTTRTRTPPf^ A A A nr^TPP A PTTPr^T ATr^PTP P 
I >\0 l OOO i O 1 i I lulul Uub/W\ub 1 UUnw 1 1 i»u 1 r\ 1 bl» 1 OO 

TTGAAACAGCTCAGGAGAGAAATGAAACGC 1 1 1 1 1 CCAGCTCT 
CATTTACTCCTGTAAGTATTTGAGAATGATATTGAA . 


4Z0U 




TTCAATATCATTCTCAAATACTTACAGGAGTAAATGAGAGCTG 
GAAAMGCGTTTCATTTCTCTCCTGAGCTGTTTCAACCAGCAT 
ACGAAGTGGACCTTTCGGACACAAAACAGCCACTA 


4261 




TCAGGAGAGAAATGAAA 


4262 




TTTCATTTCTCTCCTGA 


4263 


Al7hpimpr rifcpaQp 

Glu280Ala 

GAA-GCA 


PTRTTTTRTr^TPPn A A Afir^TPPAPTTPr^TAT/^PTPPTTP A A A/^ 
vtui 1 I 1 vjl ul uUOnnnbb 1 UOnU I 1 Oo 1 M 1 bU i bb I 1 bnnnb 

AGCTCAGGAGAGAAATGAAAPGPTTTTTPPAGPTPTPATTTAP 
TCCTGTAAGTATTTGAGAATGATATTGAATTAGTA 


ADR A 




TACTAATTCAATATCATTCTCAAATACTTACAGGAGTAAATGAG 
AGCTGGAAAAAGP.GTTTPATTTPTPTPPTRAP,PTPTTTPAAPP 

AGCATACGAAGTGGACCTTTCGGACACAAAACAG 


4265 




GAGAAATGAAACGCTTT 


4266 




AAAGPGTTTPATTTPTP 


Aicrt 
4^0/ 


Alzheimer disease 
GAA-GGA 


CTGTTTTGTnTPPPiA A ARPTPP APTTPPT ATPPTPPTTP A A A P 

APPTPAPPAPAPAA ATPA A APPPT 1 TTTPP 1 APPTPTrA 1 1 i An 
MOO l OMooMoMoMMM 1 bAMAubU i 11 1 1 bUAbU 1 O 1 OA 1 1 1 AO 

TCCTGTAAGTATTTGAGAATGATATTGAATTAGTA 


4ZD0 




TACTAATTCAATATCATTCTCAAATACTTACAGGAGTAAATGAG 
AGCTGGAA A A AGPGTTTP, ATTTPTPTPPTG AGPTfTTTTP A APP 

AGCATACGAAGTGGACCTTTCGGACACAAAACAG 


4269 




GAGAAATGAAACGCTTT 


4270 




AAAGPGTTTPATTTPTP 

MMMOwO 1 1 1 vn 1 1 l O 1 O 


AD1\ 

4^/1 


Alzheimer disease 

« VI t—t Iwll 1 Ivl UlwUUOv 

Leu282Arg 

CTT-CGT I 


TGTGTCCGAAAGGTPPAPTTPPTATPPTPPTTPAAAPAPPTP 

i vivji wwV-JrWAOO 1 wwnw 1 1 1 r\ 1 Ovs 1 OO 1 1 unnnunbu 1 w 

AGGAGAGAAATGAAACGC 1 1 i 1 1 CCAGCTCTCATTTACTCCTG 
TAAGTATTTGAGAATGATATTGAATTAGTAATCAGT 


A0V0 
4Z/ Z 




ACTGATTACTAATTCAATATP fi vTTCTCAAATACTTACAGGAGTA 
AATGAGAGCTGGAAAAAGCGTTTCATTTCTCTCCTGAGCTGTT 
TCAACCAGCATACGAAGTGGACCTTTCGGACACA 


4273 




IGAAACGCI 1 1 1 ICCAG 


4274 



WO 01/73002 



-274- 



PCT/US01/09761 



Clinical Phenotype & 
Mutation 




SEQ ID 

NO; 




CTGGAAAAAGCGTTTCA 


4275 


Alzheimer disease 

AIa285Val 

GCT-GTT 


AAGGTCCACTTCGTATGCTGGTTGAAACAGCTCAGGAGAGAA 
ATGAMCGCTTTTTCCAGCTCTCATTTACTCCTGTAAGTATTTG 
AGAATGATATTGAATTAGTAATCAGTGTAGAATTT 




AAATTCTACACTGATTACTAATTCAATATCATTCTCAAATACTTA 
CAGGAGTAMTGAGAGCTGGAAAAAGCGTTTCATTTCTCTCCT 
GAGCTGTTTCAACCAGCATACGAAGTGGACCTT 


4277 


1 1 1 luCAGCIUIuAl 1 1 


4278 


AAATGAGAGCTGGAAAA 


4279 


Alzheimer disease 

Leu286Val 

tCTC-GTC 


GGTCCACTTCGTATGCTGGTTGAAACAGCTCAGGAGAGAAAT 

GAMCGCTTTTTCCAGCTCTCATTTACTCCTGTMGTATTTGA 

GAATGATATTGAATTAGTAATCAGTGTAGAATTTAT 


4280 

TC.UVJ 


ATAAATTCTACACTGATTACTAATTCAATATCATTCTCAAATACT 
TACAGGAGTAAATGAGAGCTGGAAAAAGCGTTTCA1TTCTCTC 
CTGAGCTGTTTCAACCAGCATACGAAGTGGACC 


4281 


TTCCAGCTCTCATTTAC 


4282 


GTAAATGAGAGCTGGAA 


4283 


Alzheimer disease 
GGA-GCA 


GTGACCAACl 1 1 1 IAAIAI 1 IGIAAUUI 1 IUUI 1 1 1 lAGGGGGA 
b 1 AAAAU 1 1 boA 1 1 bbuAbA 1 1 1 OA 1 1 1 1 U I AUAbTbTTUTGG 
TTGGTAAAGCCTCAGCAACAGCCAGTGGAGACTG 


4284 


CAGTCTCCACTGGCTGTTGCTGAGGCTTTACCAACCAGAACA 
CTGTAGAAAATGAAATCTCCCAATCCAAG 1 1 1 1 ACTCCCCCTA 
AAAAGGAAAGGTTACAAATATTAAAAAGTTGGTCAC 


4285 


TGGATTGGGAGATTTCA 


4286 


TGAAATCTCCCAATCCA _| 


4287 


Alzheimer disease 

oeroyune 

AGT-ATT 


1 1 1 U 1 AAUU N I UU 1 1 1 M AUCiGGGAGTAAAACTTGGATTGGG 

APATTTr*AT ITT ATA A A ATP 1 1 PTAA 1 IOATA A A A AATA A A A A 

AbA 1 1 1 LA 1 1 1 1 U 1 AUAG lb 1 T OTbbTTGGTAAAGUCTUAGCA 
ACAGCCAGTGGAGACTGGAACACAACCATAGCCTG 


4288 


CAGGCTATGGTTGTGTTCCAGTCTCCACTGGCTGTTGCTGAG 

^PTTTAOf^A A A /""*« A A /*** A ^*T"/—*"T" A /"*» A A A ATA A A A T" AT /"> A A A ATA 

bOITTACCAACCAGAACACTGTAGAAAATGAAATCTCCCAATC 
CAAGI 1 1 lACTCCCCCTAAAAAGGAAAGGTTACAAA 


4289 


TTTCTACAGTGTTCTGG 


4290 


A A A A A /"** A AT*^"*T A /"*» AAA 

CCAGAACACTGTAGAAA 


4291 


Alzheimer disease 

Leu392Val 

tCTG-GTG 


AAUU 1 1 1 UU 1 1 1 1 1 AbbGGGAGTAAAACTTGGATTGGGAGATT 
TCAI 1 1 ICTACAGTGTTCTGGTTGGTAAAGCCTCAGCAACAGC 
CAGTGGAGACTGGAACACAACCATAGCCTGTTTCG 


4292 


CGAAACAGGCTATGGTTGTGTTCCAGTCTCCACTGGCTGTTG 

f**TA> A /^/^ATTT A A A A A A A A A A AT/*>T A A A A A T/*N AAA TATA A 

UTbAbGGI 1 1 AGGAACGAGAACACTGTAGAAAATGAAATCTCC 
CAATCCAAGI 1 1 1 ACTCCCCCTAAAAAGGAAAGGTT 


4293 


ACAGTGTTCTGGTTGGT 


4294 


ACCAACCAGAACACTGT 


4295 ! 


Alzheimer disease 

Asn405Ser 

AAC-AGC 


ATTTCATTTTCTACAGTGTTCTGGTTGGTAAAGCCTCAGCAAC 

AGCCAGTGGAGACTGGAACACAACCATAGCCTGTTTCGTAGC 

CATATTAATTGTAAGTATACACTAATAAGAATGTGT 


4296 j 
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Mutation 


Correcting Oligos 


NO; 




ACACATTCTTATTAGTGTATACTTACAATTAATATGGCTACGAA 
ACAGGCTATGGTTGTGTTCCAGTCTCCACTGGCTGTTGCTGA 
GGCTTTACCAACCAGAACACTGTAGAAAATGAAAT 


4297 


AGACTGGAACACAACCA 


4298 


TGGTTGTGTTCCAGTCT 


4299 


Alzheimer disease 

Aia4U9Thr 

aGCC-ACC 


TACAGTGTTCTGGTTGGTAAAGCCTCAGCAACAGCCAGTGGA 

/"*\ A /^'T/'"\ /"^ A A A A A />/"* AT A AAATATTTAAT A /"^/"N/^ AT A TT A A T'fA 

GACTGGAACACAACCATAGCCTG 1 1 1 CGTAGCCATATTAATTG 
TAAGTATACACTAATAAGAATGTGTCAGAGCTCTTA 


4300 


TAAGAGCTCTGACACATTCTTATTAGTGTATACTTACAATTAAT 
ATGGCTACGAAACAGGCTATGGTTGTGTTCCAGTCTCCACTG 
GCTGTTGCTGAGGCTTTACCAACCAGAACACTGTA 


4301 


CAACCATAGCCTGTTTC 


4302 


GAAACAGGCTATGGTTG 


4303 


Alzheimer disease 

Cys410Tyr 

TGT-TAT 


GTGTTCTGGTTGGTAAAGCCTCAGCAACAGCCAGTGGAGACT 
GGAACACAACCATAGCCTGTTTCGTAGCCATATTAATTGTAAG 
TATACACTAATAAGAATGTGTCAGAGCTCTTAATGT 


4304 


ACATTAAGAGCTCTGACACATTCTTATTAGTGTATACTTACAAT 
TAATATGGCTACGAAACAGGCTATGGTTGTGTTCCAGTCTCCA 
CTGGCTGTTGCTGAGGCTTTACCAACCAGAACAC 


4305 


CATAGCCTGTTTCGTAG 


4306 


y-X— Y— A y~\ y*"*S AAA A y—v y-N. ^V*-t~ A — T— y~y 

CTACGAAACAGGCTATG 


4307 


Alzheimer disease 

Ala426Pro 

tGCC-CCC 


TGTGMTGTGTGTCTTTCCCATCTTCTCCACAGGGTTTGTGCC 
TTACATTATTACTCCTTGCCA 1 1 1 1 CAAGAAAGCATTGCCAGCT 
CTTCCAATCTCCATCACCTTTGGGCTTGI 1 1 ICT 


4^08 


AGAAAACAAGCCCAAAGGTGATGGAGATTGGAAGAGCTGGCA 
ATGCTTTCTTGAAAATGGCAAGGAGTAATAATGTAAGGCACAA 
ACCCTGTGGAGAAGATGGGAAAGACACACATTCACA 


4309 


IACICCI IGCCAI 1 1 IC 


4310 


GAAAATGGCAAGGAGTA 


4311 


Alzheimer disease 

rr04o0oin 

CCA-CAA 


AUUUI 1 1 GTGCCTTACATTATTACTCCTTGCCA 1 1 1 ICAAUAA 
AbL-AT 1 bUUAbU 1 UT rUCAATCTCCATCACC 1 1 1 GGGCTTGTT 
TTCTACI 1 IGCCACAGAI IAICI IGIACAGCCI 1 1 


4312 


AAAGGCTGTACAAGATAATCTGTGGCAAAGTAGAAAACAAGC 

f\ f\ A A * /"^/"NT/'-N A T/'H/'N A /■ \ A T"T*^ A A /"N A /">/"%T A A TA'N/'V l*nr*l AT'TA 

CCAAAGGTGATGGAGATTGGAAGAGCTGGCAATGCTTTCTTG 
AAAATGGCAAGGAGTAATAATGTAAGGCACAAACCCT 


4313 


AGCTCTTCCAATCTCCA 


4314 


TGGAGATTGGAAGAGCT 


4315 


Alzheimer disease 

Pro436Ser 

tCCA-TCA 


UAUUb 1 1 IblGUCI 1 ACATTATTACTCCTTGCUA 1 1 1 lUAAbA 
AAGCATTGCCAGCTCTTCCAATCTCCATCACCTTTGGGCTTGT 
TTTCTACI 1 1 GCCACAGATTATCTTGTACAGCCTT 


4316 


AAGGCTGTACAAGATAATCTGTGGCAAAGTAGAAMCAAGCC 
CAAAGGTGATGGAGATTGGAAGAGCTGGCAATGCTTTCTTGA 
AAATGGCAAGGAGTAATAATGTAAGGCACAAACCCTG 


4317 


CAGCTCTTCCAATCTCC 


4318 
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Correcting Oligos 


SEQID 
NO: 




GGAGATTGGAAGAGCTG 


4319 


EXAMPLE 25 
Alzheimer's Disease - oresenilin-2 (PSEN2) 

The attached table discloses the correcting oligonucleotide base sequences for the 
PSEN2 oligonucleotides of the invention. 




Table 32 

PSEN2 Mutations and Genome-Correctinq Oliaos 




Clinical Phenotype & 


Correcting Oligos 


SEQID 

NO; 


Alzheimer disease 

Arg62His 

CGC-CAC 


GATGTGGI I ICCCACAGAGAAGCCAGGAGAACGAGGAGGAC 
GGTGAGGAGGACCCTGACCGCTATGTCTGTAGTGGGGTTCC 
CGGGCGGCCGCCAGGCCTGGAGGAAGAGCTGACCCTCAA 


4320 




TTGAGGGTCAGCTCTTCCTCCAGGCCTGGCGGCCGCCCGGG 
AAUUOCACTACAGACATAGCGGTCAGG 

PTPPTPnTTr > TPr , TPPPTTrTPTPTP n P A A APOA^ATO 


4321 




CCCTGACCGCTATGTCT 


4322 




AGACATAGCGGTCAGGG 


4323 


Alzheimer disease 

Thr122Pro 

cACG-CCG 


GCCTCGAGGAGCAGTCAGGGCCGGGAGCATCAGCCC 1 1 1 GC 

CTTCTCCCTCAGCATCTACACGACATTCACTGAGGACACACC 

CTCGGTGGGCCAGCGCCTCCTCAACTCCGTGCTGAACA 


4324 




TGTTCAGCACGGAGTTGAGGAGGCGCTGGCCCACCGAGGGT 
GTGTCCTCAGTGAATGTCGTGTAGATGCTGAGGGAGAAGGCA 
AAGGGCTGATGCTCCCGGCCCTGACTGCTCCTCGAGGC 


4325 




GCATCTACACGACATTC 


4326 




GAATGTCGTGTAGATGC 


4327 


Alzheimer disease 

Asn141lle 

AAC-ATC 


ACACGCCATTCACTGAGGACACACCCTCGGTGGGCCAGCGC 
CTCCTCAACTCCGTGCTGAACACCCTCATCATGATCAGCGTC 
ATCGTGGTTATGACCATCTTCTTGGTGGTGCTCTACAA 


4328 




TTGTAGAGCACCACCAAGAAGATGGTCATAACCACGATGACG 
CTGATCATGATGAGGGTGTTCAGCACGGAGTTGAGGAGGCG 
CTGGCCCACCGAGGGTGTGTCCTCAGTGAATGGCGTGT 


4329 




CGTGCTGAACACCCTCA 


4330 




TGAGGGTGTTCAGCACG 


4331 


Alzheimer disease 
Met2jylle 

ATGa-ATA 


CCACTGGAAGGGCCCTCTGGTGCTGCAGCAGGCCTACCTCA 

TCATGATCAGTGCGCTCATGGCCCTAGTGTTCATCAAGTACCT 

CCCAGAGTGGTCCGCGTGGGTCATCCTGGGCGCCATC 


4332 
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Correcting Oligos 


SEEQ IE) 
NO: 




GATGGCGCCCAGGATGACCCACGCGGACCACTCTGGGAGGT 
AL. 1 1 bA 1 bAAbAU 1 AbbbLOA 1 bAbbbL.AU 1 bA 1 UA 1 bA 1 bA 
GGTAGGCCTGCTGCAGCACCAGAGGGCCCTTCCAGTGG 


4333 


GCGCTCATGGCCCTAGT 


4334 


ACTAGGGCCATGAGCGC 


4335 


Alzheimer disease 
ivieizoy vai 
cATG-GTG 


ATCCACTGGMGGGCCCTCTGGTGCTGCAGCAGGCCTACCT 

P ATP ATfi ATP A rtlTriPriPTP ATf^CrPPT A fTTPTTP ATP A A PT A 
OA 1 OA 1 1 UAo 1 u^bU 1 wA 1 bbULrU 1 Mb loll L/A 1 OAAo 1 A 

CCTCCCAGAGTGGTCCGCGTGGGTCATCCTGGGCGCCA 


4336 


TGGCGCCCAGGATGACCCACGCGGACCACTCTGGGAGGTAC 
TTGATGAACACTAGGGCCATGAGCGCACTGATCATGATGAGG 
TAGGCCTGCTGCAGCACCAGAGGGCCCTTCCAGTGGAT 


4337 


GTGCGCTCATGGCCCTA 


4338 


TAGGGCCATGAGCGCAC 


4339 



EXAMPLE 26 
Plant Cells 

The oligonucleotides of the invention can also be used to repair or direct a mutagenic 
event in plants and animal cells. Although little information is available on plant mutations amongst 
natural cultivars, the oligonucleotides of the invention can be used to produce "knock out" mutations by 
modification of specific amino acid codons to produce stop codons (e.g., a CAA codon specifying Gin can 
be modified at a specific site to TAA; a AAG codon specifying Lys can be modified to (JAG at a specific 
site; and a CGA codon for Arg can be modified to a UGA codon at a specific site). Such base pair 
changes will terminate the reading frame and produce a defective truncated protein, shortened at the site 
of the stop codon. Alternatively, frameshift additions or deletions can be directed into the genome at a 
specific sequence to interrupt the reading frame and produce a garbled downstream protein. Such stop 
or frameshift mutations can be introduced to determine the effect of knocking out the protein in either plant 
or animal cells. 

All publications and patent applications cited in this specification are herein incorporated 
by reference as if each individual publication or patent application were specifically and individually 
indicated to be incorporated by reference. Although the foregoing invention has been described in some 
detail by way of illustration and example for purposes of clarity of understanding, it will be readily apparent 
to those of ordinary skill in the art in light of the teachings of this invention that certain changes and 
modifications may be made thereto without departing from the spirit or scope of the appended claims. 
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WHAT IS CLAIMED IS: 



1 . An oligonucleotide for targeted alteration(s) of genetic sequence, comprising a 
single-stranded oligonucleotide having a DNA domain, said DNA domain having at least one mismatch 
with respect to the genetic sequence to be altered, and further comprising chemical modifications within 
the oligonucleotide, said targeted alteration® occurring more frequently than alterations) of the genetic 
sequence by a double-stranded double hairpin chimeric oligonucleotide containing RNA and DNA 
nucleotides. 

2. The oligonucleotide according to claim one that comprises at least one 
phosphorothioate linkage within the oligonucleotide. 

3. The oligonucleotide according to claim one that comprises a 2'-0-methyl analog. 

4. The oligonucleotide according to claim one that comprises a locked nucleotide 

analog. 



5. The oligonucleotide according to claim one that comprises a combination of at 
least two modifications selected from the group of a phosphorothioate linkage, a 2'-0-methyl analog, a 
locked nucleotide analog and a ribonucleotide. 

6. The oligonucleotide according to any one of claims 1 to 5 that comprises at least 
one unmodified ribonucleotide. 



7. The oligonucleotide according to any one of claims 1 to 6, wherein the sequence 
of said oligonucleotide is selected from the group consisting of SEQ ID NOS: 1-4340. 



8. A method of targeted alteration of genetic material, comprising combining the 
target genetic material with an oligonucleotide according to any one of claims 1 to 7 in the presence of 
purified proteins. 



RECTIFIED SHEET (RULE 91) 
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9. A method of targeted alteration of genetic material, comprising administering to a 
cell extract an oligonucleotide of any one of claims 1 to 7. 

1 0. A method of targeted alteration of genetic material, comprising administering to a 
cell an oligonucleotide of any one of claims 1 to 7. 

11. A method of targeted alteration of genetic sequence in a subject, comprising 
administering to the subject an oligonucleotide of any one of claims 1 to 7. 

12. A method of targeted alteration of genetic sequence, comprising combining target 
genetic material with an oligonucleotide according to any one of claims 1 to 7, said target genetic material 
being a non-transcribed DNA strand of a duplex DNA. 



10. 



1 3. The genetic material obtained by any one of the methods of claim 8, 9 or claim 

1 4. A cell comprising the genetic material of claim 1 3. 

1 5. A non-human organism comprising the cell according to claim 14 



1 6. A pharmaceutical composition comprising the oligonucleotide according to any 
one of claims 1 to 7. 

1 7. A method of targeted chromosomal genomic alteration, comprising administering 
the pharmaceutical composition of claim 16 to a subject 

1 8. A non-human organism produced by the method of claim 1 1 or claim 1 7. 

1 9. A method of optimizing an oligonucleotide for targeted alteration of a genetic 
sequence, which comprises: 

(a) comparing the efficiency of alteration of a targeted genetic sequence by an oligonucleotide of 
any one of claims 1 to 7 with the efficiency of alteration of the same targeted genetic sequence by a 
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second oligonucleotide, said second oligonucleotide selected from the group of (1) an oligonucleotide that 
is fully complementary to the target and lacks the mismatch, (2) a fully modified phosphorothiolated 
oligonucleotide, (3) a fully modified 2-O-methylated oligonucleotide and (4) a chimeric double-stranded 
double hairpin containing RNA and DNA nucleotides. 

20. The method of claim 19 in which the alteration is produced in a cell extract. 

21 . The method of claim 20 in which the cell extract is selected from the group of a 
fungal cell extract, a plant cell extract, a rodent cell extract, a primate cell extract and a human ceil extract. 

22. The method of claim 19 in which the alteration is produced in a cell. 

23. The method of claim 21 in which the cell is selected from the group of a fungal cell, a 
plant cell, a rodent cell, a primate cell and a human cell. 

24. A kit comprising the oligonucleotide according to any one of claims 1 to 7 and a 
second oligonucleotide selected from the group of (1) an oligonucleotide that is fully complementary to the 
target and lacks the mismatch, (2) a fully modified phosphorothiolated oligonucleotide, (3) a fully modified 
2-O-methylated oligonucleotide and (4) a chimeric double stranded double hairpin containing RNA and 
DNA nucleotides. 
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Wild type: GAC AGC AT0GCCAGT 
Mutant: GAC AGC AT- GCCAGT 
Converted: GAC AGC AT (f]GCCAGT 



Sequence analysis of Tet r plasmid A208 



Control 



3S/25A 




Figure 3 
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DNA sequence analysis of Kan r plasmids 



Target codon distribution 
oligomer TAG 
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Figure 4 
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Figure 6 
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HvaE3T/25: 5 ' -AGS GCG TGG ATA CGT CCT GCG GGT A- 3' 



HvaE3T/74 : 5' - CTC GTG CTT TCA GCT TCG ATG TAG GAG GGC 

GTG GAT ACG TCC TGC GGG TAA ATA GCT GCG 
CCG ATG GTT T CT AC- 3' 



HvaE3T/74a: 5'- GTA GAA ACC ATC GGC GCA GCT ATT TAC CCG 

CAG GAC GTA TCC ACG CCC TCC TAC ATC GAA 
GCT GAA AGC ACG AG- 3 ' 



HvaGG/Rev; 

T T 
/ \ / \ 

T ACATCCTCCCGCACCTATGCAGGACGCCCAT T 
T TGTAGGagggcguggaTAGGTccugcgggua t 
\ / / \ \ / 

T 3" 5' T 



Kan70T: 5 ' - CAT CAG AGC AGC CAA TTG TCT GTT GTG CCC AGT 
CGT AGC CGA ATA GCC TCT CCA CCC AAG CGG CCG GAG 
A-3' 



Figure 8 
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TTCGGCTA G GACTGG N eo/kan target 

AAGCCGAT C CTGACC mutant 



TTCGGCTA C GACTGG 
AAGCCGAT G CTGACC 



converted 



FUSION GENE FOR LIGAND BINDING 




RVDAAAREACCRECCARAI * 

Figure 9 
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Figure 10 
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